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FOUNDATION PARTLY ON SAND.—Over§ and work started. Very serious discussion arose 
omni of the Municipal Building, New part of the site the rock dipped so low that it as to the proper procedure for securing a satis- 
York City. was impossible to sink piers down to it by the factory foundation on this part of the sit The 
rhe city of New York is building a 25-story- pneumatic process. The fact was discovered result, as reported in some detail in our issue of 
and-tower steel frame office building to house its only after the foundation contract was signed Jan. 6, 1910, 
tral department of- 
fices. The structure, called 
the Municipal ‘Building, 
will oecupy an irregular 
plot of ground opposite 
the Manhattan entrance 
to the Brooklyn Bridge. 
The plans, which were 
the product of a limited 
competition among ar- 
chitects in which the 
firm of McKim, Mead & 
White was victorious, 
present a combination 
d external appear- 
with satisfactory 
zation of floor space. 
An architect’s perspect- 
ive is reproduced in the 
adjoining cut, and a 
floor-plan is shown in 
Fig. 2, 
As a whole the building 
is remarkable, in pur- 
pose, in design and in 
dimensions. Not least of 
its notable features is 
the fact that it crosses 
a main street, passing 
the street through a wide 
arcade directly under the 
tower. 


DEEP PNEUMATIC 
WORK.—M ore remark- 
able than the external 
features, however, are 
the foundations on which 
the building will be car- 
ried These have been 
in course of construction 
since the summer of 1909, 
and were completed 
in September, 1910. They 
re pneumatic caisson 
piers, sunk through fine 
waterbearing sand. Most 
of them go to rock, and 
as rock lies very deep 
he caisson work had 
t be conducted prac- 
ically at the maxi- 
num depths to which 

is class of work is 

ssiblee A New York 
tate law of 1909, regu- 
ting compressed-air 
YY, under which 50 

is the maximum 
ernissible pressure, 
set a limt which 
w almost exactly 


.ched - 
King THE NEW MUNICIPAL BUILDING, NEW YORK, FROM THE WEST. 


(From an Architect’s Perspective.) 
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these caissons down for only part of the depth 
to rock, founding them on a stratum of good, 
coarse sand at suitably reduced loading. The 
building therefore will be carried partly on bed 
rock and partly on sand. So far as we are 
aware, no building of such weight and size has 
ever been supported in this way. 


deposit directly on the rock. Occasional boulders 
lay in the sand, as developed later, and one of 
these was responsible for an 84-ft. error of depth 
in one of the preliminary wash borings, prevent- 
ing the timely discovery of the downward dip 
of the rock surface over the northerly part of 
the site. 


SOA TA HO a mre, em MRR Ia eae REP am 


CONCRETE CAISSONS.—In the details of the 


foundation work, the use of caissons made of 
reinforced concrete is notable, being a new de- 
parture in pneumatic work for foundations of 
buildings. The smaller caissons were made of 
wood or of steel, as hitherto customary, but 
those large enough to permit of using concrete 
without reducing the clear width of the working 
chamber too much were built of this material. 


It is also worth note that the foundation area 


is unusually large, the building having a large 
ground area. This fact facilitated the compli- 
cated work, but it made the foundation con- 
struction cover an unusually long period of 
time. The influence of both size and depth is re- 
vealed in the price paid for the caisson founda- 
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Plan of Upper Floors. 
FIG. 2. GROUND PLAN, 


tions: the sum of $1,443,147 according to the 
original contract, or $33.80 per square foot of 
ground area covered by the building.* 


General Conditions. 


SOIL.—Phe subsoil of lower New York is sand 
overlying the schistose bed rock, which latter is 
found at the depths generally 25 to 80 ft. below 
tide level. At the location of the municipal 
building, as preliminary wash borings showed, 
the rock surface is about 130 ft. below street 
level, or about 96 to 100 ft. below groundwater 
level. Groundwater is about 7 ft. below mean 
tide level. 

The soil overlying the rock was sand, of vary- 
ing grades from coarse as fine gravel to running 
sand. Clay, where found at all, was in a thin 


*Counting here only the cross-sectional area of the 
main shaft of the structure, 42,686 sq. ft., or practically 
one acre. The portion below ground has an area over 
twice as great, namely, 92,676 sq. ft., of which 69,314 
sq. ft. is the area of the track floor of the Loop Subway 
terminal station and the remainder is boiler and pum» 
room, etc. However, the price stated above does not in- 
clude the cost of minor column footings, of which there 
is a large number 


22/8" 


ADJACENT STRUCTURES.—While the site is 


bounded on all sides by streets, so that there 
was no trouble about adjacent buildings, .this 
favorable feature was counterbalanced by the 


I 


rresence of the Third Avenue Elevated Railway 


structure along Park Row, bounding the site on 
the east, and the four-track Interborough rapid- 
transit subway in Center St., on the west. The 
foundations of the ele- 


vated - railway columns 
were pyramidal brick 
piers, with bases 8 to 12 
ft. below. street level. 
These required to be car- 
ried down much deeper 
before the building ex- 
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Plan of Track Floor in Basement. 


MUNICIPAL BUILDING, CITY OF NEW YORK. 


cavation could be completed, as the lowest level 
of the latter (El. — 5.8 ft.) was to be about 38 
ft. below curb (see Fig. 6). The Center St. Sub- 
way floor was about 12 ft. above the bottom of 
the building excavation. However, a bench of 
earth about 20 ft. wide was left alongside the 
subway, with top at its floor level, retained by a 
concrete wall on the inner face. Steel sheet pile 
ing was also driven along the subway wall. 
Both these structures were matters of anxiety 
throughout the foundation work, since any dis- 
placement causing a flow of sand from under 
them was liable to create dangerous conditions. 
Settlements up to 6 ins. appeared in the elevated- 
railway columns. The settlement of the subway 
was practically zero, probably because of the 
steel sheeting, which was driven to a level about 
9 ft. below the floor of the building excavation. 
A bank of electric-cable ducts crossed the site 
near its northerly end, carrying feeder cables uf 
the Interborough subway. Interruption of the 
power supply through these ducts would have 
been extremely serious, and it was necessary 
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therefore to support and protect th: 

earefully throughout the work. Bein: 
ft. above the floor of the excavation, 

be cradled and supported by shores. 

not damaged at any time during th: 

work. 

A further complication lay in the f 
site is crossed at midlength by (¢} 
which will pass through the comple: 
as an arcade. This is an important ¢: 
and could not be closed at any stage 
several important water mains. Con 
timber trestle had to be built under it 
site was excavated. The derrick tra 
other pliant were thus prevented fro 
freely from th: 
the north half 
cavation, and 
Sibilities of ar 
of the work wer 
limited. 

Unlike most tal! 
ings, which (hb on 
small plots and no 
free ground 
offer to the bu eX 
ceedingly cram) ace 
commodations, t Mu- 
nicipal Building 
enough to give t i 
er some elbow-rox (Se 
the views of : in 
progress, Figs. 4, ‘) li 
and 11.) Further : 
afforded by a t1 


unoccupied space at the 
north end of the site, ex- 
cavated to cellar vel 
in connection with the 
Center St. Loop Subway 
level. 

A SUBWAY TERMI 


NAL IN BASEMENT 

An interesting feature 
of the Municipal Build 
ing is that its basement 
story is to serve as part 
of the Chambers street 
station of the four-trach 
Center St. Loop Subway. 
which is to conn 

the Williamsburg, Man- 
hattan and_é Brooklyn 
bridges. The Subway is 
completed (except fo 
Section 9-0-1 under and 
near the building) but 
is not yet in use. It 
was projected originally 





Plant 


transit 0 
three bridges, so _ that, 
by means of a similar 
connection line n the 
Brooklyn side, a con- 
tinuous traffic loop would 
be formed. At present, 
however, the plan is to 
construct the station, under and adjacent to 
the Municipal Building, to a connection with th 
completed subway structure, and not continue 
the tracks up to join the Brooklyn !'riige 
tracks, though provision for making such con- 
nection in future is included in the desivn of 
the building. The station, as planned, fs s!* 
tracks, which are assumed to give suffici "t ca- 
pacity to develop the full possibilities ©‘ ‘he 
four-track line. An approximate idea ©‘ the 
arrangement of the trackage may be ©))(ained 
from the part plan in Fig. 2. But four tracks 
of the station will be constructed now; thy com 
struction of the two easterly tracks is post- 
poned to some future time by the Pub Serv- 
ice Commission, under whose jurisdict'»r the 


subway was built. 
This station determined in large par! 


umn spacing as also the footing lev: the 


building. The caisson piers had to be c icted 
so as to terminate below the track | aa 
tracks and the station platforms rest in & ne 


on the ground between the caissons, 
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Caissons founded on Gravel 
at Ei. — a amawonenee 
Original Rock Caissors 
shen by dotted Lines 


FIG. 3. CAISSON PLAN FOR MUNICIPAL BUILDING. 


i] layout of caissons for rock foundation in north portion shown by dotted lines 
working plant is shown as it existed when approximately half the foundation work was completed.) 


make the building structure independent of the 
railway, so far as possible. 
ourse, had to be placed where the track loca- 
tion dictated, and as this did not suit the floor 
utilization of the building 


shift the columns at the 
heavy plate-girders. 


A similar structural complication 
juced by the Chambers St. arcade, which, having 


no columns on a width of 40 ft. clear, required 
an enormously heavy girder system at the third- 
floor level to carry the columns above the arcade 
and transfer the loads to caissons bordering the 
arcade on the north and south. 


as a whole the heav- 
iest-loaded group in the 
entire foundation, and are 
the largest in area. AS 
will be seen from the 
plan Fig. 3, these cais- 
sons are of such size as 
to leave almost minimum 
sinking clearance between 
them. All caissons of 
the tower and south wing 
were proportioned for a 
load of 15 tons per sq. 
ft. under the grillage. 
Those under the north 
wing carry 6 tons per sq. 
ft. on sand. 


Type of Foundation. 


ry 
i 


he subway station oc- 
ipying the whole ground 
area of the building prac- 
ically fixed the depth 
of the building under 
ground, since any room 
under the station floor 
would be useless to the 
building itself. As the 
the subway track 

r practically coin- 
dent with groundwater 
level, it follows that the 
ire building and cel- 
lar excavation were 
ab é water. This 
n ‘ unnecessary to 
‘ whether or not 
pt a boundary 

re = wall of cais- 
‘h as constructed 

r number of other 
ildings in New 
York City. Instead of 
sucl caisson wall a 
n retaining wall of 
eams and ver- 
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tical arches or a buttressed brick wall could be 
used. The foundation itself was therefore simpli- 
fied to a series of isolated caissons carrying ver- 
tical load only, and the retaining-wall construc- 
it was necessary to tion became 


first-floor 


independent 

The difference between the 
struction will be more 
7, a sketch 
caisson-cofferdam method. 
the United States Express Building, corner Church 
and Rector Sts., New York City, built four years 
ago, are of this type, and a 
excavation of that 
wall of caissons and its temporary strutting. 


operation. 
forms of con- 


foundation 
foundations 


structure, 


FIG. 4. MUNICIPAL BUILDING 


The method is adopted when the cellar excava- 
tion, in sand, extends well below groundwater. 
The site is surrounded by a belt of rectangular 
concrete piers, sunk by the pneumatic caisson 
process, which are set closely together end to end 
about 18 ins. apart, with registering channel re- 
cesses in the ends of the caissons In the key 
space between these facing recesses, an air- 
locked shaft is sunk to rock and filled with con- 
crete, thus sealing the cofferdam wall mpletely 
The wall or belt of caissons requires to be braced 
against the pressure of earth and water before 
the cellar excavation can be carried down 
much below groundwater level When the in 
terior caissons have been sunk and the steel fram- 
ing of the building is being erected, the.timber 
bracing is gradually replaced by the permanent 
steel floor-framing, which carries the thrust of the 
earth across from one wall to the opposite 

In the case of the Municipal Building it was not 


necessary to resort to this method Prior to cais 
son work the excavation had been carried down 
approximately to the final leve El. 5 ft. S s 
with the side banks rising on a natural slope to the 


street level. There being no buildings adjoining 
and groundwater lying below the floor level, it 
was possible to hold the banks by sheet-piling 
and build retaining-walls without recourse to 


caisson methods. The pier caissons in general lie 
inside the toe of the banks, and could be con 
structed even before the side sheeting was und¢ 

taken. The few caissons nearer the outside of the 


lot were sunk after sheet-piling had been partly 
driven to hold the banks, and the earth in front 
excavated The underpinning of the elevated- 
railway columns, however, had to be completed 
before these caissons could safely be started 

The work, therefore, consisted in the main of 
the straightforward operations of sinking the in 
terior caissons in such order as was most con 
venient to the arrangement of the handling plant 
Foundation Contract; Revision of Contract. 

SAND FOUNDATIONS.--The specifications for 
the foundation work fixed the pneumatic method. 

Four wash borings had een made, which 





FOUNDATION WORK IN PROGRESS. 








































































































2 teh ae RRR EN» Ke te 


















































































































































ene eects ah 













































































































526 


showed rock (or boulders) to lie about 100 ft. be- 
low mean high tide, apparently at uniform depth 
all over the site, and sand overlying. No rock 
cores were taken, for the reason that the data 
obtained from these wash borings were deemed 
to confirm other data as to the lay of the rock 
basement of Manhattan Island in this locality. 
On account of the great depth to rock the archi- 
tects and the Department of Bridges engineers 
ronsidered it proper to rest the caissons on the 
sand. Suitable test was made, and the actual 
bearing capacity of the sand at the bottom of 
the proposed foundation was determined to be 
about 20 tons per sq. ft. within the limits of a 
reasonable settlement. They, therefore, fixed 








Type A. Type B. 
Steel Working Chamber Timber Working Chamber for 
for small circular Caissons small rectangular Caissons 


(6'6" to8 6'Diam.) (56"to 76'wide.) 








Concrete Working Chamber for large 
circular & rectangular Caissons ° 
(Circular 9'tol4 2 jrectangular 8 ‘wideand over.) 
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modification of contract was unavoidable. Meth- 
ods of sinking to rock by other methods than 
pneumatic work were considered, but were not 
thought practicable. The conclusion was reached 
that nothing remained but to revert to sand foun- 
dation. However, work had already gone ahead 
on the caissions of the southerly two-thirds of the 
lot, where rock lay at the originally anticipated 
depth. The simplest expedient therefore seemed 
to be to leave the tower and southerly wing of 
the building on rock and place the northerly wing 
on sand. 

Expert opinion was obtained as to the pro- 
priety of founding part of the building on sand 
while the major part was founded on rock. The 
reports united in approv- 
ing this proposal, and ap- 
proved also the suggested 
base depth of 40 ft. be- 
low mean high water (72 
ft. below curb), and load- 
ing of 6 tons per sq. ft. 
on sand. A supplemen- 
tary contract was there- 
fore drawn, on this basis, 
in cooperation be- 
tween the Department 
and the contractor. The 
approval of the Board of 


Types C&D 


FIG. 5. TYPE DRAWINGS OF CAISSON CHAMBERS, MUNICIPAL BLDG. Estimate under which 


the bottom at El. — 28 (about 60 ft. below street 
level), and adopted a base pressure of 8 tons 
per sq. ft., including weight of caisson less buoy- 
ant effect of groundwater. 

At this stage a question arose between the De- 
partment of Bridges, which under a special act 
of the State Legislature authorizing the building 
had supervision over its construction, and the 
City Bureau of Buildings (a Bureau under the 
Borough President). The Building Code of the 
city specifies a maximum foundation pressure on 
“firm, coarse sand, stiff gravel or hard clay,” of 
4 tons per sq. ft. The Bureau of Buildings there- 
fore objected to the high pressure of 8 tons as 
unsafe, and refused to approve the plans. The 
matter was taken to court, and the courts de- 
cided that the Bureau of Buildings had no juris- 
diction, except to receive the plans for filing. 

Meanwhile, however, opposition ta the 8-ton 
loading and to the proposal of founding so large 
and important a building on sand had been de- 
veloped through the newspapers, with criticisms 
ef the architects and the Department. The plans 
were, therefore, changed to provide for carrying 
the foundations to rock. 


ROCK FOUNDATIONS.—The plans and specifi- 
cations were revised on the basis of 15 tons per 
sq. ft. on the rock footing. Bids were received, 
ranging from something over $1,000,000 to over 

2,000,000. On June 2, 1909, the lowest bidder, 
The Foundation Company, entered into contract 
with the city. The contract fixed the sum of $1,- 
117,777 for the pneumatic caisson work, assum- 
ing the caissons to go down not deeper than 96 
ft. below mean high water, and provided for pay- 
ing for work below this level on a cubic-yard 
basis ($25 per cu. yd., on an estimated quantity 
of 6,000 cu. yds.); there was also an item of $175,- 
370 for general exeavation, sheeting and an in- 
cidental portion of the retaining walls. 


The contractor at once started a series of.core 
borings on the lot to obtain additional informa- 
tion on depths and nature of materials. The 
third hole sunk, at the northerly end of the site 
passed a boulder at the elevation shown on the 
plans and did not strike rock until a depth of 178 
ft. below tide level was reached. Pneumatic work 
at this depth was out of the question, since the 
nature of the ground was such as to require prob- 
ably a pneumatic pressure fully equal to the 
hydrostatic head. Yet the contract specified the 
pneumatic process and sinking to rock. 


On this discovery the Department of Bridges 
started a comprehensive set of core-drill borings, 
intended to cover the whole site. As set forth in 
our issue of Jan. 6, 1910, these borings yielded a 
rock profile sloping down from the uniform level 
which prevails over the southerly half of the site, 
to a maximum depth of 160 to 180 ft. at the north- 
erly line of caissons. It was recognized that a 


the building was de- 
signed and the ratification of the present Board 
having been obtained, it was formally signed on 
Feb. 24, 1910. 

One of the sand caissons was subsequently 
loaded by applying sinking weights at the rate of 
one ton per square foot for each 24 hours un- 
til a total load of 6 tons per sq. ft., was reached; 
the settlement recorded after careful observation 
was 0.042 ft. Six days later no further settle- 
ment was observed, and the load was then sim- 
ilarly increased to 10 tons per sq. ft.; for the 
total load a total settlement of 0.079 ft. was ob- 
served, and no further settlement occurred there- 
after. The test caisson has a total area of 90.8 
sq. ft., is circular in plan and rests on fine sand 
at El. — 40.67 ft. The other caissons in this 
group rest on coarse sand and are generally rec- 
tangular in plan. 


TERMS OF REVISED CONTRACT.—The basis 
of the new contract was the fact that, as the 
sand caissons were required to be of larger area 
than the rock caissons which they replaced, the 
saving of depth was about balanced in cost by 
the increase of area, so that the estimated cost 
was not materially changed. The revised cals- 
son layout showed it to be expedient to replace 
the 48 caissons affected by 38 caissons of larger 
size, some of the original ones being combined 
by coalescing as the area was enlarged. In our 
plan Fig. 3, both the original rock and the re- 
vised sand caissons are shown, the latter by full 
lines and the rock caissons by dotted lines, for 
the northerly (left-hand) part of the site. 

The contract of modification provides: 

For all the work to be performed [above El.—96.—Ed.] 
the contractor shall not receive and the City shall not 
pay any greater or additional amount than $1,117,777, 
which said amount would have been payable if the work 
ee. for under the original contract had been per- 
formed. 

In case it is détermined by the engineers of the De- 
partments of Bridges and Finance that the work to be 
performed and completed as herein described has cost 
less to the contractor under the agreement as hereby 
modified than the work would have cost to the contractor 
under the original agreement, the said contractor will 
render and pay or allow to said City the amount saved 
by this modification of the original agreement. 

For the purpose of making progress — for 
work done under this modified contract, the amount of 
money Which the contracfor was to be paid for the 48 
corre which are to be eliminated from the work was 

‘, b 

By reason of this modification of contract, the day 
of the completion of the work is hereby extended 90 
days, to Aug. 1, 1910, the contractor will waive all 
claims for damages caused by delays or otherwise grow- 
ing out of said contract, and hereby releases the City 


from all claims for damages caused by delays or other- 
wise which have grown out of said contract to date. 


This unusual modification of contract is note- 
worthy also for setting forth in detail the items 
of cost which are to be kept account of in de- 
termining (1) the immediate cost, or labor and 
material cost; (2) the overhead charges, for 
operating plant and maintaining air, which are 
to be averaged per day for the time between 
date of modified contract and date of taking air 
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off last caisson; and (3) the genera] . 
latter is taken to amount to 10 per 
part of the contract, or $111,777.70 
this is determined the charge per 
basis of the original contract period 

Allowance is made to the contra 
lows: The immediate cost per cu! 
caissons sunk to rock, subsequent 
is taken as the direct unit cost of : 
eliminated; from the total origina! 
thus determined will be deducted 
direct cost of the enlarged caissons 
and overhead and general expen: il] 
allowed for the number of days of th ey 
of time actually used to complete a 


is10n 


-als- 


sons. In addition, an allowance o 7,907 Is 
made for material and work done r orig. 
inal contract, which cannot be used ager ;:», 


modified contract. Should the total W dire 
cost thus determined be less than the tora 
original direct cost of the caissons elim) ateq +), 
contractor agrees to allow the city th: ference 
as a deduction from the contract pric: re 
of modification of contract. 


as 


Caisson Construction. 


In view of the large size of many of the cajs- 
sons, the contractor decided to use nforced 
concrete as material for the working-: \ambers 
wherever practicable. The smaller caissons 


would not permit of the thick wal! 
with concrete, as their working-chambh: vO 
have been reduced too much for efli ( 
ging-and handling of spoil. But for larger 
caissons concrete seemed desirable beca t re- 
sulted in making the whole pier a si; solid 
mass of concrete, of full carrying cap: y and 
ussured permanence. Moreover, the merete 
calssons could be built on the ground, and ths 
eliminated hauling the completed rkir 
chambers. 

The smaller caissons are of two types: (| 
wooden working-chambers used for r gular 
caissons of least width 5 ft. 6 ins. to 7 ft. 4 ins 
(2) steel plate working-chambers, used for 


EL Ry. Girder 


EL Ry. Column 





or | 


42" 


Fig. 6. Sketch of Construction of New ' unda- 


tions for Elevated Railway Columns Park 
Row. 
circular caissons of diameters 6 ft. 6 \»s. t * 
ft. 6 ins. The larger caissons 4! mostly 
rectangular, but a number of them are = -rculat 
all these are formed of concrete. Th gram 
Fig. 5, shows the types and the I!mit limen- 
sions. 
It may be remarked that the lars aisson 
is 26 ft. x 31 f, and carries six cons Wi 
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1] load of about 5,000 tons. This is in the 
pase section. It is thought to be the largest 
n ever sunk in @ foundation for a building. 
emallest caisson is the 6 ft. 6 in. circular, of 
, a number is included in both the sand and 
ck sections. 

timber and steel working-chambers fol- 
ynventional patterns, except that the roof 
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Fig. 7. Application of Caisson Cofferdam Method 


to a Building Foundation. 


of the timber chambers is formed directly. by 
the concrete body of the caisson shaft. The 
wooden chambers are generally small enough to 
require no internal bracing, so that the walls 
consist simply of tiers of 10 and 12-in. timbers 
spiked together and calked; a 12-in. timber faced 
with a 4 x 4-in. angle forms the cutting-edge. 
The steel chambers (circular) are stiffened just 
above the cutting edge by an internal trough- 
like flange filled with concrete. 

The concrete working-chambers are character- 
ized by stepped thickening of the walls, from 
‘utting edge up to roof. This arrangement was 
chosen in preference to a tapered inner face, 
because it gives a reliable seating connection 
between the chamber shel] and the filling con- 
crete (after the caisson has reached rock and 
the filling proceeds), thereby assuring that the 
full cross-section of the finished pier has level 
bearing and thus is wholly available for carry- 
ng the load. The bottom edge of the wall has a 
width of about 10 ins., and its extreme cutting 
edge consists of a steel channel and a 4 x 4-in. 
ingle, the latter forming the real cutting edge. 
is thus retained to a level 4 ins. below 

ttom of the concrete wall. 


Chere are horizontal and vertical reinforcing 
rods in the concrete walls, as extra security 
against al] cracking tendencies; these rods ex- 
tend up through the pier. The cutting-edge 
ngle also is anchored up into the concrete by 
rod anchors. ‘ 

AIR-SHAFT AND LOCK.—The shaft cored up 
through the pier is formed by a collapsible cas- 
ng riveted steel sections, bolted ‘together 
thr h facing flanges. It has elliptical horse- 
’ circular cross-section, depending on the 
ons of the caisson. The style and de- 
‘ails have been in use by the Foundation Co. for 
‘ome ‘ime past. At the bottom the shaft lining 
‘ots .pon a 2-ft. ring of fixed lining, with out- 
“‘andi\g flanges, which is permanently con; 
reted ‘n the roof of the working-chamber; the 
"g \ held in the concrete by the flanges and 
the shaft weight or sustains the tension 
‘he air pressure without reliance upon 


} 


ENGINEERING NEWS. 






























































friction. At the top the shaft projects above 
the pier concrete and carries a vertical cyl- 
indrical air-lock of the Moran type. 


MORAN LOCK.—The lock has self-adjusting 
swinging doors, carried loosely on a quadrant 
which in operation revolves the door laterally 


and down against the side wall of the lock. The 
lower door has no rope opening, and is central 
to the shaft below. The upper door is set with 
its edge on the center line of the shaft, and is re- 
cessed and bushed on this line for giving passage 
to the bucket-rope when closed. The lock oper- 
ates as follows: To lower the bucket into the 
caisson, the lower lock door is closed, the upper 
door opened, and the bucket (carried on a der- 
rick rope) is lowered into the air lock. As the 
door is off center, the bucket is now not over 
the shaft. But as the upper door is swung shut, 
its edge crdbwds the bucket rope over and finally 
engages it in the bushing, at which time it will 
be central to the shaft. Then the bottom door 
is opened and the derrick lowers the bucket 
down to the bottom of the chamber. 

The air pipes to the working-chamber pass 
down from a valved connection in the side of the 
air-lock, along the outside of the shaft lining. A 
chase is cored in the concrete outside the lining 
large enough to accommodate the air and ex- 
haust pipes, to the level of the bottom of the 
removable lining. From here the pipes pass 
diagonally down through the roof concrete to 
valved outlets at the top of the working-cham- 
ber. The short sections of pipe in the roof are 
anchor sections, and cannot be recovered, but 
the pipe above is taken out after the shaft and 
linings is removed, after the operation of con- 
creting the working-chamber and prior to con- 
creting the shaft-well. 

BUILDING THE CAISSONS.—To simplify the 
sinking operations it was desired to construct 
the concrete pier of each caisson in as few sep- 
arate concreting operations as possible. For the 
rock or 100 ft. caisson, three stages were chosen; 
the earth caissons being somewhat less than 40 
ft. high, were generally built up in one stage. 
The greatest height of shaft in one build-up was 
about 60 ft., this being on a second build-up; 
the usual limit to the first build-up was about 
30 ft. c 

It is found possible to carry this amount of top 
weight in the sand of the Municipal Building 
site without much danger of getting the caisson 
out of plumb in the early stages of sinking. At 





the same time the average amount of extra load 
ing by weights is 
the pler up to a 
above ground In spite of 
loading had to be 
as noted below. 


cast-iron reduced by building 


maximum permissible height 


this, very heavy iron 


used in most of the caissons, 


build-up of 


The working-chamber and the first 
its superincumbent pier were 


ground level directly on the 


constructed at 


spot wher t was 
to be sunk. The cutting-edge ring was set level, 
forms (wood or steel) were set in place, and the 


working-chamber was cast én one operation 
Then the shaft lining, air pipes and chase mold 
were set up, and the pier build-up cast in one 
or two sections, depending on the length of out- 
Side form at hand. The structure was then 
allowed to age a minimum of four days before 
sinking was begun. 

All caissons were ditched or excavated down 


to water-leve]) without air (a depth of 5 to 8 
ft.). Air then put on and sinking con 
tinued, with cast-iron loading, if necessary, 


was 


until 


the top of the concrete neared the ground sur 
face. Then the second build-up was made, lap 
ping the form 2 ft. on the old concrets A tem 
porary door was bolted on the bottom of the 
shaft to retain the pressure in the working 
chamber, the air-lock was removed, the shaft 


lining and piping extended, and the concrete car 
ried up for 30 to 35 ft. more. 

In making the final build-up, it 
to keep the concrete down below 
responding to the final pier 
extensive cutting of concrete would be 
to get: back to footing level. The 
fair guide to the depth of rock, at least over the 
southerly half of the lot, and by making an allow- 
ance of 4 to 6 ft. a sufficient margin was usually 
had to take care of an 
rock surface. However, irregularities in the rock 
surface, in some showing a difference of 
elevation of 5 to 8 ft. within the area of a single 
caisson, made the height approx- 
imate at best, and several] caissons had to be cut 
off after rock was reached. 

As the footing level was several feet below bot- 
tom of ground, a length of cofferdam or form had 
to be bolted on the top of the pier as the 
was sunk to final position. Placing the grillage 
beams and finishing the concrete to footing level! 
was left to the contractor for the superstructure, 
though when the pit left was an obstruction to 
work nearby it was temporarily filled 


was important 
the height cor- 
level, as otherwis« 
required 


borings gave a 


upward variation of the 


cases 


estimate of 


aisson 


with sand 


FIG. 8. VIEW IN EXCAVATION OF U. S. EXPRESS BLDG., CHURCH AND RECTOR STS., NEW 
YORK, SHOWING CAISSON COFFERDAM AND BRACING. 





FIG. 9. 


Sinking the Caissons. 

The nature of the ground permitted the sink- 
ing to proceed very regularly and without inter- 
ruption by water influx or bad soil. There was 
an unusual amount of trouble from hanging of 
caissons, in part due to the fact that many cais- 
sons were close together. “Blowing,” i. e., re- 
ducing the air pressure in the caisson suddenly, 
to give an abrupt sinking impulse, was resorted 
to, as in nearly all foundation caisson work, but 
generally only to the extent of 4 to 5 Ib. re- 
ductions, within which limit the engineers of the 
Department of Bridges found no objection to the 
procedure. 

In one instance a caisson 8 x 28 ft. hung when 
the cutting-edge was about 5 ft. above rock, and 
cast-iron loading of 1,000 tons was insufficient to 
start it. The skin area at this time was a trifle 
less than 7,000 sq. ft., and the air-pressure about 
45 lbs. In this instance another caisson was 
only 6 ft. distant. Iron weighting was required 
for practically every caisson, and the amount of 
nearly 3,000 tons of weights kept on hand was 
often hardly sufficient. 

The compressed air, supplied from a central 
station erected in the vacant space just north 
of the site, was reduced to the pressure needed 
in the caisson by hand valves, on the ground 
alongside. <A steel supply pipe led to the valves, 
and from here a duplicate hose carried the air 
up to fhe valved nipple at the air-lock. An air 
tender was stationed constantly at the valves, 
prepared to increase or cut down the supply as 
might be signaled by the digging foreman in the 
caisson. 

BOTTOMING.—When a caisson grounded on 
the rock, generally little more was required than 
to clear off the rock-surface and remove loose 
material. In those caissons where the surface 
sloped, the rock was cut down to the level of 
the lowest point, to give a level base. In this 
work dry cement was used successfully to seal 
the exposed face of earth against loss of air. 

To determine whether the bottom was satisfac- 
tory for concrethg was the duty of a specially- 
retained expert inspector, Mr. T. K. Thomson. 
The amount of rock to be removed, the shaping 
of the surface, etc., were.subject to his direction. 


SINKING AND CONCRETING. 
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RATE OF SINKING.—The best index of the 
satisfactorily rapid progress of the caisson work 
is the completion of the entire contract in 15 
months. The total number of caissons sunk was 
106 (68 to rock, 38 in sand to El.—40). Thus the 
average output was 7 caissons per month. 
Roughly stated, 6 to 8 were in progress at a 
time, and the gross sinking time per caisson was 
something under one month. The best long-con- 
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CONCRETING IN PLACE. 


tinued rate of sinking was about 4 ft 
the average was about 3 ft. 


FIG. 10. TWO OF THE CIRCULAR CAISSONS; FORMS FOR 


The most rapid completion was recorded for 


of the small (6 ft. 6 in.) cylindrical cais 


the northeasterly corner of the lot, 
sunk to El.—40 in 24 hours from the 
pressed air was applied. This caisson 
constructed in a single build-up. Th« 


sons, all of which required two or three | 


FIG. 11. INSIDE FORMS FOR WORKING-CHAMBERS OF A LARGE CONCRETE CAISS¢ 
DIVIDING WALL. . 
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ired more than one month each. Probably 
‘yest record was made in the deepest caisson, 
to El. — 114.66 ft. in a total time of 40 


.e maximum air pressure used was 48 lbs. on 
vage in the caisson. At an early stage of the 
. two separate trials were made to expedite 
cheapen the pneumatic work by pumping 
n the groundwater. Caissons were sunk 
80 ft. into the sand, and the working cham- 
partly filled with gravel to form strainers. 
,ing from these “wells” had to stop after two 
pecause the water gave out. Test holes 
put down at different distances from the 
’ in each case, showing that at 80 ft. dis- 
the groundwater had not been appreciably 
ed. The second attempt, made with more 
ich care than the first, failed in the same 
ind thereafter the idea was considered im- 
pract able. 


Working Plant. 

The compressor plant was placed in a shed at 
the north end of the site. It was arranged for 
ample power and continuous operation; 14 boilers 
aggregating 1,800 HP. were installed. They fur- 
nished steam to seven compressors, which were 
full capacity throughout the work: 0 
Ingersoll-Rand, 22 & 26% x 24-in. stroke; 1 Mc- 
Kie rnan, 22 & 26 x 24-in. stroke; 1 Ingersoll-Rand 

ompound, 18 & 30, 22 & 22, x 24-in. stroke. Two 
sets of twin air-cooling receivers were provided to 
take the discharge from these compressors. The 
maximum pressure required in the caissons being 
about 50 Ibs., the main receiver was kept at 
about 60 lbs. during the entire work, except in 
the earliest stages of the contract. This gave 
about D4 Ibs. on the gage at the valve alongside 
the caisson. A separate receiver was kept at 20 
ibs. for the work in the north end of the lot. The 
40-lb. air was used also for rock drills and a 
hammer. Because of the high pressures the con- 
tract specifications (and after 1909 also the 

imended New. York labor law) required that a 
hospital lock be maintained at all times, with 
physician in attendance, and a room fitted with 
shower baths, lockers for clothing, etc. The 
hospital lock was set up in the ‘“sand-hog”’ 
house under the Chambers St. bridge. It was 
a two-room lock very similar to those used in 
connection with the Pennsylvania R. R. river 
tunnels. The inner room was heated by steam 
and fitted with cot beds. 

There was little trouble from bends during the 
work. The provisions of the new State law gov- 
erning compressed-air work are very stringent, 
and limit the shifts and time of decompressiou 
as follows: 


taxed to 


Rest period 

Hours in middle 
labor of labor 
per ae: period. 


Rate 
of decom- 
pression. 


Pressure. 


Atm. to 28 Ibs.... % 
28 to 36 lbs.... 6 1 


36 to 42 Ibs.... 4 
42 to 46 Ibs.... 3 3 
46 to 50 lbs.... 2 4 
No work in pressures over 50 Ibs. except in case of 
emergency. 


3 Ibs. in 2 min. 


j 
7 ja Ib. per min. 


The hoisting plant comprised twelve derricks on 
two four-derrick steel travelers, and one four- 
derrick wooden traveler, 13 stiff-leg derricks, and 
one jinnywinch. The maximum number work- 
ng at a single time was 21 booms. The bucket 
equipment ineluded 22 caisson dirt buckets, 10 
caisson conerete buckets, and 24 buckets for out- 
side use, of % and 1 cu. yd. capacity. There 
were three electric pumps and nine steam pumps 
in the plant; they gave an ample capacity, with 
reserve. Six concrete-mixers, of % and 1 cu. yd. 
capacity were required. A stock of 2,475 tons of 
cast-iron weights was kept on hand; these were 
'n l-ton and 1%-ton sizes, the former making up 

' two-thirds of the stock. 
arrangement of the plant varied constantly 
ork shifted from one caisson to another. The 
nce of caissons and location of derricks were 
osén as to call for the least amount of shift- 
‘ng f derricks. The travelers, running along the 
‘e of the lot, were the center of the work in 
ie rst part of the period. 

‘.- work described was done by The Founda- 

., of 1145 Broadway, New York City, under 
rection of the city’s Department of Bridges, 


Mr. K. L. Martin, Commissioner, and Mr. A. John- 
son, Chief Engineer. McKim, Mead & White 
were architects to the city. Mr. F. W. Perry was 
Resident Engineer for the Department of Bridges. 
Mr. S. J. Munro was Superintendent for the arch- 
itects. Mr. L. L. Brown, General Superintendent 
of the Foundation Company, was in general 
charge of the work, and Mr. W. S. Downing 
was the company’s Superintendent in direct 
charge. 
ee ~~ > 


The Barren Jack Masonry Dam in New 
South Wales. 


is now under construction on the Mur- 
rumbidgee River in New South Wales a masonry 
dam for irrigation storage purposes which ranks 
among the large storage dams of the world. This 
structure, known as the Barren Jack Dam, is 
being built by the Government of New South 
Wales under the direction of Mr. L. A. B. Wade, 
M. Inst. C. E., Chief Engineer for Rivers, Water 
Supply and Drainage of the Public Works De- 
partment.* From a recent article in “The Engi- 
neer’ of London, and from other data at our 
command, we are able to give the following de- 
scription of the dam, which, it Is expected, will 
be completed in the fall of 1913. 

As is shown by the accompanying table, the 
Barren Jack Dam is very similar in design and 
dimensions to the Roosevelt Dam, recently com 
pleted on the Salt River Project of the United 
States Reclamation Service. 


There 


Roosevelt Barren Jack 


Length, ft 
Max. het., 240 
Max. water depth, 2 224 
Crest width, ft 5 18 
Down str. batter 3:2 3:2 
Up = - ree 20:1 
Storage, acre ft...............1,284,000 785,000 

Material sandstone concrete 


Radius to inner face, abt. 400 1,200 

As originally designed, the Barren Jack Dam 
was to be 910 ft. long at the crest and curved 
against the water pressure to a radius of 940 ft., 
and having a total height of 232 ft. A better site 
in the same gorge of the river was afterwards 
fixed upon, and the design now calls for a length 
of 784 ft., with a curve of 1,200 ft. radius and 
a maximum height of 240 ft. The structure is 
described as follows in “The Engineer’: 


The dam is of cyclopean concrete with ‘‘plums’’ 
granite of which the sides of the gorge are formed. The 
base of the dam is 163 ft, wide and 20 ft. high, with 
vertical sides. At this point the gravity section begins 
with a width of 145 ft., the reduction being wholly at 
the down-stream side. Above this base the up-stream 
face has a batter of 1 in 20, and the down-stream one 
slopes at 1 horizontal to 1% vertical up to 60 ft. below 
crest. Above this the upper face is curved to a gravity 
section so as to finish with a width of the dam at top of 
18 ft. The maximum depth of water behind the dam will 
be 224 ft., and the capacity, which approximates to that 
of the Assuan dam before it was raised, will amount to 
33,380 millions of cubic feet. The catchment area em- 
braces 5,000 square miles, mostly of hard shale forma- 
tion, and much of it mountainous, which is snowfed in 
winter. The outlet will be by a tunnel, 14 ft. 3 in. by 
13 ft., controlled by valves worked in the usual way by 
gearing from a masonry tower standing out up-stream 
from the body of the main wall. The outfall will be 
further controlled by a second set of valves near the 
chamber contained in the body of the dam, and ap- 
proached from the upper platform by a ladder shaft and 
tunnel. Provision for overflow in the event of the 
capacity of the reservoir being overtaxed by an unusual 
rainfall will be made by two by-washes, 400 ft. long and 
25 ft. wide and splaying out, one at each side, the ends 
of which will be kept away from the toe of the dam, 
which might otherwise be injured by the wash so pro- 
duced. 

The sand required for the concrete, &c., is obtained 
from a distance of about three miles, and is conveyed by 
a specially constructed narrow-gage railway. As the 
site of the dam is 26 miles from the main line of rail- 
way, a 2-ft.-gage line, built for the purpose, and now 
over two years in operation, conveys the cement and 
other materials to the work. The whole of the machin- 
ery in use on the works is driven electrically from a 
central power station, in which are installed four genera- 
tors having a total output of 700 amperes at 500 volts. 
Local wood fuel is used. Lidgerwood cableways, which 
have a span of 1,200 ft., with a capacity of 15 tons, at 
250 ft. per minute, and several 10-ton electric cranes 
are in use. 


s 


of the 
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*See Mr. Wade’s description of other curved dams built 
in New South Wales in Engineering News, May 19, 
1910, p. 588. 
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The resultant lines of pressure for reservoir full and 
reservoir empty fall well within the middie third of the 
base, The computed maximum pressures on the 
foundations are at the inner toe 15 tons* and at the 
down-stream talus 14.2 tons per sq. ft.; whilst the ul 
timate resistance to crushing of concrete made from the 
available material and according to the specification 
adopted is, from the results of tests made at the Sydney 
University, 180 tons per sq. ft. The factor of 
in strength is therefore 12, that usually deemed 
pensable in such works being from 8 to 10 
sistance to overturning is found by comparing the re 
sultant of the maximum water pressure against the 
face of the dam by the weight of its mass, multiplied in 
each case by th leverage under which it acts rhe 
maximum pressure against a lineal foot of the dam af 
its highest pomMt is 737.16 tons, acting at 76.66 ft 
the level of its base. Hence the 
equal to 56,515.6 foot-tons per lin. ft The moment of 
stability of each lineal foot of the dam at its greatest 
height is 1,178.5 tons, the weight of the section acting at 
the center of gravity, which is distant horizontally 103.63 
ft. from the down-stream toe It is therefore equal to 
122,128 foot-tons, and the factor of safety in stability 
2.16. That is, the resistance to movement of the 
is 116% in excess of the overturning moment 
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This being so, it was natural to raise 
the advantage of the 


the question of 
curvature, but Mr. Wade, the 
designer of the dam, wrote in the discussion referred to 
that the configuration of the 

site was such that 
dam had not been 
the wall. 

When the dam is full the main river will be backed up 
for 40 miles, and two important 
and 19 miles, respectively. 
diversions of roads, 


sides of the 
the quantities in the 
increased by the 


gorge at the 
flanks of the 


curvature given to 


tributaries, 24 miles 
These consequences 
reconstruction of bridges, &c., and, 
including the 26-mile material railway, account for the 
total estimate for the dam at $3,680,000 It is not in 
tended, however, to wait for the completion of the work 
to put it to use, and the building contract, which 
entered into in February, 1909, provides for the 
reaching the height of 110 ft. in August, 1911, 
storage will be begun, so as to ensure irrigation in 
the summer of 1911-12.. The remainder of the 
to be finished in August, 1913. 

> > 

A WINDOW-LOUVER has been invented to 
large pivoted windows in ventilators or 
factory or warehouse buildings. 
has fixed slats of wood or steel which admit only a 
very little light. Among the advantages claimed for the 
new device as compared with a large pivoted window are 
less surface exposed to the weather, when opened, and 
less cumbersome operation. 

In the window-louver, the slats of the ordinary louver 
are replaced by narrow windows, with 
wide. The length of these window-slats may be 
thing up to about 6 ft. Each slat is pivoted at each 
end on %-in. round pins driven through the mullions 
The separate slats are connected at one end to a vertical 
bar, which can be raised or lowered by 
floor by means of a rope and pulley. Thus the louver 
slats can be closed or opened as desired. The operation 
is very similar to that of an ordinary window-blind. 

Two modifications of the operating 
provided. The first permits only two 
window slats—wide open and tightly closed. In the 
second, the vertical bar connected to the slats is 
threaded at the upper end and engages a nut which is 
also a worm wheel. The worm wheel 
worm keyed to the pulley shaft. 
the nut is revolved and the 
lowered. With this arrangement the slats are held 
positively at any desired opening The 
Mr. H. von Wagner, Oakmont, Pa. 


*Long tons of 2,240 ibs. 
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The Siphon Lock on the New York State 


Barge Canal at Oswego, N. Y. 


By D. A. WATT,* M. Am. Soc. C. E. 

There has been recently completed and put 
into daily service at Oswego, N. Y., a lock of a 
type which is new to the United States, although 
it has stood the experience of several years in 
yermany. This lock was built in connection 
with the work for the new Barge Canal of the 
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principles. The available length of the cham- 
bers is about 262% ft., with a width of 56 ft., 
reduced at the gates to 39 ft. 4 ins. The least 
depth on the miter sill is 8 ft. 3 ins., and the 
lifts range from 5.2 ft. to 13.75 ft. An extreme 
lift, however, of 18 ft. sometimes exists at the 
lock at Lauenburg during low water stages on 
the river Elbe.* 

Since the completion of this system a few 
other locks of the siphon type have been built 





FIG. 1. VIEW OF THE SIPHON LOCK ON THE NEW YORK STATE BARGE CANAL 
AT OSWEGO, N. Y. 


State of New York, and is the last one of the 
series along the Oswego River. It connects Lake 
Ontario with the first level of the new canal 
above. The lock is of the siphon type, the filling 
and emptying of the chamber being carried out 
by means of culverts whose upper and lower ends 
are formed into siphons, the flow of water in 
them being started and stopped by the regula- 
tion of the air. 

The first lock of this type was completed about 
1896 at Krummesse on the Elbe-Trave Canal 
which runs southward from the port of Lubec 
in North Germany. It was desired on this canal 
to reduce as far as practicable the loss of water 
by leakage through valves, etc., as well as the 
expenses of maintenance and operation. Plans 
were accordingly prepared under the supervision 
of Prof. Hotopp for locks which should be filled 
and emptied through culverts operated on the 
siphon principle, and with lock gates which should 
be operated by means of compressed air ob- 
tained from the natural fall of the water. Va- 
rious experiments were made prior to the build- 
ing of the first lock so as to determine the several 
proportions necessary, and to obtain informa- 
tion as to practical points which the work- 
ing of the system might develop. As the lock 
proved satisfactory the remaining locks on the 
canal, six in number, were built on similar 


Supervising Engineer, Department of State Engineer 
and Surveyor, New York, Albany, N. 
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in Germany, as on the Teltow and Oder-Spree 
Canals. In these locks the culverts are built as 
siphons, but the lock gates are operated by or- 
dinary mechanical devices. 

Briefly described, the operating principle com- 
prises a culvert in each wall, the portions near 
each end being turned up to form a closed siphon 
as indicated in Fig. 2. The crown of each siphon 
communicates by means of pipes with a tank 
placed high in the wall, arrangements being made 
to fill the tank from the upper pool when re- 
quired, as well as to empty it into the lower 
pool. After the tank has been filled it is shut 
off from connection with the upper pool and with 
the outer air, and the emptying valve is then 
opened. This has the effect of suspending the 
water in the tank, so to speak, and thus cre- 
ating a tendency to vacuum. On connecting a 
siphon with the tank, the air is drawn out of the 
former and the water rises over the crest and 


soon fills the neck. When it runs full it reverses . 


the draft, and draws the air back from the tank 
and carries it out with the flow, filling the tank 
again and restoring the vacuum automatically. 
The flow in the siphon can be checked or stopped 
at any moment by opening a small valve com- 
municating with the outer air. 

One of the locks of this type in Germany, 





*For additional information regarding these locks and 
the method of operating the lock gates see ‘‘Engineer- 
ing,’’ May 4, 1900. 
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FIG. 2. LONGITUDINAL ELEVATIONS AND SECTIONS OF SIPHON LOCK. 
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was examined in 1905 by the »« 
as it appeared to possess severa! 

in simplicity and economy of ope: 
maintenance, it was recommended t 
of similar construction for the Ba; 
wherever conditions might be mos: 
These were found to exist at Oswego 
lower lock of a series of two was 
with Lake Ontario; assuring at al] tim 
erate lift without much variation in 
water level. The method of operating 
gates by compressed air, as is done on 
Trave Canal, was not adopted as it 4d 
pear to possess the merits of simplic: 
same extent as did the siphons, and as 
gates were to be of considerable size a: 
the method would have required arra 
in the construction which might hay 
cumbersome. 


Hts 


General Design. 
In general dimensions the lock is of the <tanq- 
ard size used elsewhere for the Barge Cai and 
with the exception of the siphons pres: 


special features. The width between a 
45 ft. throughout; the available length from 
300 to 310 ft.; and the least depth on mii:r sills 


is 12 ft. The lift varies from about | 
about 12 ft. A variation in the upper p. 


of 1 ft. is provided for to allow for th: ietu- 
ations caused by letting in or drawing ou iter 
during lockages. The highest upper le\ was 
assumed as 256.5 and the lowest as 255.5, the 
elevation of the bottom of the prism bx de 
signed, however, so as to afford a depth ver 


less than 12 ft. in case the water should tem- 
porarily fall below 2535.5. A lockage 

9-ft. head causes a variation of about 6 ins. j 
the upper pool level. The lower pool is the level 
of Lake Ontario, and varies from 244.4 to 250.0; 


these extremes, however, rarely occur except at 
intervals of several years. All the masonry is 
of concrete and rests on a hard limestone rock 


which had to be excavated for a depth of sey- 
eral feet in order to obtain the requisite draft 
for navigation. The gates are of standard 
mitering type and built of steel. About 2.) ft 
upstream is a second lock (Lock No. 7) which 


affords communication between the Oswego 
River and the pool between the two locks 

In making the preliminary investigations for 
the design it became evident that if the siphons 
and the vacuum tanks could be built as part of 


the masonry a considerable saving wo 

sult. In German practice it had been customary 
to make the siphons of iron from water 

water level in order to make them air-tight, lin- 
ing them with concrete as a protection against 
rust, and the vacuum tanks were also made of 
iron and placed in specially constructed cham- 
bers. (An exception to this is found in a siphon 
lock completed two or three years since on the 
Oder-Spree Canal where the siphons are stated to 
have been made of teinforced concrete.) It was bi 
lieved that vacuum tanks of concrete could be 
made sufficiently air-tight by using a water-proof 
preparation on the inside, and it did ndt seem 
probable that, should any air Seep into the con- 


crete siphon necks while they were in use, it 
could prove objectionable since they would not be 
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operation more than a few minutes at only one 
as finally designed, the siphons are built in 
a general masonry for the walls except where 
ey project aboye the coping, and these parts are 
ade of reinforced concrete of proportions 
24:5, heavily reinforced. The vacuum tanks 
re similarly made a part of the masonry ex- 
pt where they project beyond the gravity out- 
es required for the walls, and these project- 
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ing portions are made of reinforced concrete of 
the same proportions as the siphon necks, and 
ire also heavily reinforced. This reinforcement 

vas made sufficient in all cases to withstand a 

mplete vacuum. 

The culverts run lengthwise of the walls, open- 
ing into the head and tail bays and communi- 
cating with the chamber by side outlets or 
ports. The tops of the culverts are from 3 to 
4 ft. under the lowest pool lévels. Each culvert 
is 5 ft. wide and 7 ft. high, except at the siphon 
necks where they are made 5 ft. square, the re- 
duction in area being made gradually on the 
principle of a Venturi meter, and with the view of 
assuring a strong draft at those points as well 
as a reduction in the amount of air to be hand- 
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3. 4. DETAILS OF THE UPPER SIPHON AND OF THE VACUUM TANK. 


No waterproofing of any kind was used in 
siphon necks nor were any means taken to 
ler them specially air-tight. The crests are 
ed somewhat higher than customary, since 
“iy upper pool must be kept not lower than the 
_ est pool elevation (256.5) during the con- 
“"" ction of Lock No. 7 in order to enable boats 
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to pass over the miter sill of the old lock still 
in use in this pool. 

The minimum depth below low water for the 
tops of culverts of siphon locks should, it is 
stated, be not less than 6 ins. to secure a proper 
water-seal, and the elevation of the crests of 
the siphons is usually placed from 3 to 6 ins. 
above the highest water level. 

While this type of lock needs some additional 
concrete and introduces some complications in 
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FIG. 3. PLAN OF SIPHON LOCK, OSWEGO, N. Y. 


construction; the total cost, as compared with 
the expense for culvert valves and machinery 
such as are to be used on other locks of the 
canal, proved somewhat An approximate 
estimate based on the final design and compared 
with the quantities which would have been re 
quired for a lock or ordinary design under 
the same conditions, showed a saving in favor 
of the siphon type of something over a thousand 
dollars. The principal advantages, however, are 
found in the simpler and more economical oper- 
ation and maintenance. Complications with 
machinery are avoided and there are no large 
valves to be operated under water, nor will there 
be deterioration of steel work under water to 
be reckoned with. The motive power for filling 
and emptying the chamber is obtained from the 
direct action of the head of water and is self-re- 
newing, and the only movable parts are the gate- 
valves, which are easily accessible and simple in 
design. 

The vacuum tank which supplies the motive 
power (if only one tank is used) is usually made 
of a capacity equal to the maximum volume of 
air in two of the siphons plus 20%. Thus at the 
Krummesse lock above referred to the volume of 
the tank is about 920 cu. ft. while the volume of 
two siphons gives a total of about 770 cu. ft. 
This one tank operates the four siphons, connect- 
ing pipes being carried under and across the 
head of the lock, and the air valves being placed 
together in one operating room. At the Klein- 
Machnow lock of the Teltow Canal the tank 
contains about 625 cu. ft., the volume of two 


less. 


siphons being about 530 
cu. ft. The use of a 
single tank appears to 


have been convenient 
for adoption with all 
locks hitherto, but in 
the lock at Oswego it 
was found that this 
would require so large 
a tank that it would in- 
terfere with the con- 
struction, and it was ac- 
cordingly decided to use 
two separate tanks, plac- 
ing one in each. wall 
close to the upper siphon 
with the air pipes 
leading directly to it 
instead of crossing the 
chamber. As it was desired to have ample 
operating power the proportion of the volume 
of the tanks to that of the siphons was made 
large. Each tank contains about: 1,100 cu. ft. 
at low pool levels, while the corresponding volume 
of each siphon is about 800 cu. ft., or 1,600 cu. ft. 
for two. The tanks measure 7% ft. in width, 
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7% ft. in height, and 21 ft. in length, a center 
partition 1 ft. in thickness belng used so as 
to tie the walls together The roofs are placed 
at average pool level (256.0). The walls are con 


structed with a layer of waterproofing buiit into 
the concrete, and the inside faces of the tanks 
are in addition coated with asphalt This was 
done for the purpose of rendering the tank air- 
tight, but it is believed from observation of the 


leakage, when the water is left standing in the 
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necks of the siphons after operation, that the 
precaution might have been omitted, since prac 
tically no air appears to seep in through the 
concrete of the necks, although 


provided with any special coatings. The 


these were not 

vacuum 
load on the roofs of the tanks may vary from 
about 350 Ibs. to about 750 ibs. per sq. ft., cor- 
responding to an air pressure of about 2.5 ibs 
to 5.2 Ibs. per sq. in. 

In proportioning the tanks it is necessary 
the superficial area should be as great as pos 
sible in order that they may withdraw the maxi 
mum amount of air from the siphons with the 
minimum loss of head If, for instance, the 
superficial area of a tank is made 25 sq. ft. (so 
that a fall of 1 ft. in the water contained therein 
would draw 25 cu. ft. of air 
nected siphon) and the volume of air in the 
siphon for a corresponding height of 1 ft. was 
also 25 ft., the change of head in each case for 
this 1 ft. would, of course, be equal. However, by 
making the area of the tank say 50 sq. ft., and 
not changing conditions in the siphon, a fall of 
water of 6 ins. in the tank would raise the water 
1 ft. in the siphon, or to the same height as 
before, and the operating head in the tank would 
only have lost 6 ins. instead of 1 ft. 


that 


from its con- 


The application of this principle is very neces- 
sary where the lift is comparatively low or the 
amount of air to be handled is large, and by 
properly proportioning the tank it is practicable 
to cause the water to rise in the siphon neck for 
a considerable height while still retaining a good 
head in the tank. In the Oswego tanks each foot 
of height contains 150 cu. ft., and a fall of 0.7 
ft. in the water contained therein will raise the 
water in the siphons 1.5 ft. at the beginning of 
an operation, both pools being at the low levels 
A fall of 3.1 ft. will make a corresponding rise 
of 5 ft., and fall of 4 ft. will make a rise of 6 ft. 
The final height to which a tank can lift the 
water in a siphon, neglecting the effect of self- 
priming, cannot of course exceed the respect- 
ive final heads; thus if the water level in the 
siphon is to be raised 6 ft., it must be seen that 
there will be a head of not less than 6 ft. left 
in the tank at the end of the rise. 

Owing to their large size and to the amount of 
air in the Oswego siphons, and to the reduction 
of lift during high stages in the lake, it would 
have been difficult to have made the tanks large 
enough to exhaust ail the air under the smaller 
heads. The operation at such times is secured 
by the self-priming action observed with closed 
siphons, by which when the flow reaches a cer- 
tain height above the crest it will begin to carry 
out the remaining air and will complete auto- 
matically the filling of the neck. Information 
was meager as to the precise height at which 
this action begins, but from the autherities 
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available it appeared to be at one-third the 
height from the crest to the crown. Tests of 
this were made by placing a gage between the 
valve “A” (Fig. 5) and the upper siphon, so that 
by closing the valve the gage would show the 
amount of vacuum in the siphon at that mo- 
ment, and from this the rise of the water in it 
was deduced. It was found that when the level 
reached the one-third point the self-priming be- 
gan, but the effect was slow. By causing the 
water to rise a few tenths more, however, there 
was a marked increase in the speed. Informa- 
tion as to the time required for filling by this 
method is given further on. 

As originally planned both tanks discharged 
directly into the lower pool. Some time after 
construction had begun, however, it was decided 
to permit the contractors to fill in the basin on 
the east side, and this necessitated extending 
the outlet from the tank as far as the lower 
end of the lock. A manhole 2% ft. square was 
accordingly built against the mouth of the east 
20-in. outlet pipe and connected with a line of 
24-in. tile pipe set in concrete on the surface of 
the rock. The water from this tank consequently 
will have to travel when the outlet is completed 
about 250 ft. further than the water from the 
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Fig. 5. The latter valve is used either for break- 
ing the siphon or for letting air out of the tank. 
It would have been practicable to have used 
single two-way valves instead of two gate 
valves, but this would have required a special 
design, and it was believed moreover that it 
would be less confusing for the operators to 
have separate valves for the different maneu- 
vers of the siphon. 

The pipes for filling the tanks with water are 
12 ins. in diameter, opening from the culverts, 
and the outlet pipes are 20 ins. in diameter. 
Both of these are controlled by standard iron- 
body brass-mounted gate valves with screw 
stems, as it was desired to have.a type of 
valve which would be air-tight and water-tight, 
and certain in its action. While slower in oper- 
ation than valves of the butterfly type, they are 
only occasionally used, and it was believed pre- 
ferable to adopt a design which would be free 
from possible complications of leakage, etc. The 
12-in. valve is opened or closed by about 13 
turns, Occupying 20 secs.,, while the 20-in. valve 
takes 22 turns, occupying from 380 to 35 secs. 

In order to test the amount of friction due to 
the long lengths of air pipe, experiments were 
made by filling and emptying the west tank 
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FIG. 5. SKETCHES SHOWING THE ACTION OF THE SIPHON LOCK. 


west tank. At the present time the extension 
has been completed about 200 ft., and tests 
show that the change of length and direction of 
the outlet appear to delay the time of action of 
the connected siphons about one minute. There 
is a considerably greater difference when empty- 
ing the tank by admitting free air. Thus the 
time required to empty the west tank by admit- 
ting air through the upper siphon valves is 1% 
mins., while the corresponding operation for the 
east tank is about 5 mins. When the lower 
siphon valves are opened the time is about 6 mins. 

The air pipes are 4 ins. in diameter, and where 
exposed or where entirely built in the masonry 
are made of galvanized iron. The portions 
which are partly exposed and partly built in are 
made of cast iron. The pipes leading from the 
lower siphons to the tanks are placed where 
they are accessible, and are provided with slip 
joints to care for the expansion and contrac- 
tion, together with drain valves at the center 
so that they can be drained for the winter. In 
order to keep the pipes out of view they are 
placed in slots below the coping, each pipe being 
therefore below the level of the top of the lock 
walls for the greater portion of its length. 

The valves for controlling the movement of 
the air are standard 4-in. brass lever gate 
valves, one being provided to communicate be- 
tween each siphon and the tank, and another 
being used to communicate with the outer air. 
These are marked “A” and “B” respectively on 


under different conditions. With the manhole 
cover removed so-that the air had free escape, 
it took 3 mins. 40 secs. to fill the tank from the 
time of beginning to open the 12-in. valve. With 
the cover bolted down and the air escaping 
through the valves “A” and “B” at the upper 
siphon 4 mins. were required, while with these 
valves closed and the corresponding valves open 
at the lower end, thus forcing the air to travel 
through about 250 ft. of pipe and around sev- 
eral bends, 5 mins. were required. 

In emptying this tank similar differences were 
found, the time required (counting from begin- 
ning to open the 20-in. valve) with air ad- 
mitted through the upper siphon valves being 
1% mins., while 3 mins. were required when the 
lower valves were used. The reduced strength 
of the suction at the lower inlet valve was plainly 
noticeable. The head during these experiments 
was about 8 ft. This difference of about one 
minute is found to exist in filling and emptying 
the chamber, the latter operation taking about 
a minute longer than the former. 


Operation of Lock. 


The operation of the lock, described more at 
length, is as follows, the various devices being 
shown in the drawings. The tank is first filled with 
water from the upper pool by opening the 12-in. 
valve and permitting the air to blow off through 
the valves “A” and “B.” This operation takes 
about 4 mins. These three valves are then 
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closed and the 20-in. vutlet valve is ope: 
producing the effect of suspending the 

the tank above the lower pool. The a 
vacuum is indicated on the gage pla, 

to the operating valves, and as soon as 

let valve has been fully opened the a; 

is ready for use. To start the flow, 

the lock is to be filled, the valve “A” 

putting the siphon in connection with t: 

A faint hissing is heard, lasting for a ; 

onds, after which there is no indication 
movement except that on looking over | 

of the wall the outflow of water from | 

can be plainly seen. The needle on t! 
drops as soon as the valve is opened to 

ing of about 2 ins. and remains there f. 

half or three-quarters of a minute. At | X- 
piration of this time a jet of mingled a 
water is thrown from the upper air ve: ur 
the needle of the gage starts slowly up rds 


Some portion of the air carried out by the ter 
escapes through the culvert ports, but the gr ter 
portion is thrown out from the upper air its 


and towards the middle of the operation o: 4))- 
ing the jets are of considerable violence the 
mingled air spray being occasionally thrown 50 
ft. from the outlet. Nearly all the air es apes 
from the upper vents and very little is carried to 
the lower ones, nor does any large arount 


usually escape through the culvert port: As 
the discharge from these vents is considerably 
greater both in concentration and in a int 
than was expected, the directions of the ets 


will be modified so as to keep the water away 
from boats. 


After the chamber is filled, the valves “A” are 
closed and the valves “B” opened, letting air 
into the necks and causing the water to fal! to 
the upper pool level. The time required to fill 
the chamber with a head of about 9 ft. ranges 
from a minimum of 4% mins. to a maximum of 
5 mins., the amount of water taken per lock- 
age being about 140,000 cu. ft. The Krummesse 
lock with a similar head requires 7 mins., and 
takes about 136,000 cu. ft. 

The operation of emptying is conducted simi- 
larly to that of filling. Owing to the friction in 
the air pipes, however, it takes somewhat longer 
for the lower siphon to become filled, so that 
the starting of the discharge is slower than at 
the upper end, and the whole operation of 
emptying requires, when the head is about 9 ft., 
from 5% to 6 mins., or a minute longer than the 
filling. The needle of the gage on opening valve 
“A” falls to about zero and reverses in about 
45 to 60 secs., climbing steadily, as do the gages 
of the upper siphons, until it reaches and passes 
the original reading, and finally stops, jerking 
back and forth over about 1 in. of reading each 
way. Thus with a difference of pools of about 5 
ft. on an original reading of 7.2 ins., the final 
average reading was about 12 ims., or nearly 
twice the starting figure, the needle vibrating 
unsteadily between 11 and 13 ins. On closing 
valve “A” it settled back after some time to 
about 7.2 ins., corresponding with the vacuum 
head in the tank. 

No air vents are provided for the emptying 
siphons, but the air is carried out with the 
water directly into the tail bay, about 1% mns. 


elapsing from the opening of the valve till ‘he 
first air appears. If one culvert gets under 
good headway some little time before the otter, 
it is noticed that the stronger discharge tends 
to check the weaker and carries the mingled «'' 


and water into the mouth of the opposite 
vert, delaying its action. When this occurs ‘i 
locktenders can remedy it by admitting a s::i! 
amount of air into the stronger siphon, ts 
retarding the flow until both culverts 
gained an equally sufficient headway. Info 
tion as to the rise of the water in the siphon: }8 
obtained from the gages, anc when one nh ‘+ 
is rising much faster than the other the flow 

be checked as just described. The rate © 

ing or emptying can be regulated as desi! y 
admitting air into the siphons, watchin 
gages at the same time to see that the 

does not fall below the priming level. 
regulation, however, , has not been found 3- 
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sary, as the culverts distribute the water very 
evenly and quietly. 

At the moment of completing the filling or 
emptying of the chamber there occurs the 
“surge” usual with locks of this size when filled 
by ordinary methods. The columns of water 
continue flowing for a second or two after the 
levels are equalized, causing a slight difference 
¢ head in the chamber and thereby starting 
open the lock gates. Thus at the end of the 
operation of filling, the upper gates are started 
pen by the momentary increase of level in 
the chamber, and after emptying the lower gates 
\re started open by the corresponding decrease. 

The self-priming action of the siphons before 
referred to takes place rapidly, and as the air 

drawn back from the tanks the water is 

‘rawn up through the 20-in. outlet pipes till in 

out 1% mins. the gages record the original 

cuum, and the reading continues to increase 
until it stops several inches above the original 
fcure. To test the rise and fall of the water 
in the tanks during the operations a small hole 
was bored through the manhole cover in’ the 
west wall and a steel wire fastened to a wooden 
float was run through it. A second vacuum 
gace was then placed between the valve “B” 
and the west upper siphon so that the vacuum 

, the siphon would be indicated on closing the 
valve connecting with the tank. When valve 
“A” was opened, the head of water between the 
pools being between 8 and 9 ft., the float gage 
indicated a rapid fall of the water which gradu- 
ally slackened in speed, stopping in 45 secs. 
after the surface had fallen 2% ft. The first 
foot of fall required about 10 secs., indicating a 
rise in the siphon at the rate of 1 ft. in about 
4 secs. When the water stopped, the needle of 
the vacuum gage, which had fallen to 2 ins. at 
the start, began to reverse, and the water in 
the tank and the gage needle both began to 
move slowly upwards. The valve “A” was then 
closed and a reading was taken on the second 
gage, and this showed by computation that the 
water when the reversing action began had 
about reached the crown of the siphon and was 
therefore under full discharge. In 1% mins. 
from the opening of the air valve the tank was 
again full to the top and the needle read 7.2 ins., 
which was the original amount at the start. In 
30 secs. more it reached a final height of 9 ins., 
where it stopped, jerking slightly backwards 
and forwards. After the flow had stopped and 
when the chamber was filled, the slight leakage 
of air in the pipes caused the gage to recede 
slowly to the original figure of 7.2 ins. 

When the siphon reverses the action of the 
tank it not only refills the latter, but it also con- 
tinues to draw from the lower pool through the 
20-in. outlet pipe until the air-pipe is also filled, 
and the water runs through it into the crown 
of the siphon. On placing the ear to the air- 
pipe when the siphon is under full headway the 
noise of the flow of the water inside can be 
plainly heard. 


Other tests were made to compare the time of 
filling the siphons by self-priming with the time 
noted when using the tank for the, full operation. 
The upper pool was at El. 256.5. The filling 
was started by opening valve “A,” closing it 
occasionally to obtain the height of water in 
the neck from the reading of the second vacuum 
gage. As soon as this indicated that the water 
had reached a tenth or two above the priming 
point the valve was kept closed, and the siphon 
then completed the filling itself, the gage indi- 
cating when the water had reached the crown. 
It was found that the west upper siphon with 
a 9-ft. head between pools, took about 25 secs. 
to reach the priming point and 45 to 55 secs. to 
become filled, and that the west lower siphon 
‘ook about 40 and 60 to 65 secs. for the corre- 
sponding operations. The siphons in the east 
wall, owing to the long tank outlet, required 
from 45 to 60 secs. more for similar operations. 

The tests appeared to show that if the water 

as lifted in the siphons to a few tenths above 

né one-third or priming point and connection 

‘ith the tank was then shut off, they would 

‘plete filling themselves in about the same 


time as when the connection was left un- 
broken. 

In case it is desired for any reason to stop the 
filling or emptying in mid-operation or just after 
starting, the valves “A” are closed and the 
valves “B” are opened, thus admitting free air 
into the necks. With a difference of pool levels 
of about 9 ft. the flow ceases in 35 to 60 secs. 
It can be started again by the usual process for 
the upper siphons, but if the lower ones have 
been broken there will probably be too much air 
in the necks for the tanks to take care of. In 
this case the upper siphons can be put in con- 
nection with the tanks and the filling of the 
chamber be begun again. After the water 
has risen sufficiently the lower siphons can be 
started as before by using the tanks. A quicker 
method is to connect the lower siphons with the 
upper ones when the latter have again been put 
under full headway, and the upper siphons will 
then act as a suction draft on the air in the 
lower ones and assist in starting them flowing 
again. 

As each operation of filling or emptying the 
lock renews the vacuum in the tanks, the power 
is practically self-sustaining, and except for the 
possibility of leakage of air into the pipes, the 
first charging would suffice for operating the lock 
for an indefinite period. However, as there is a 
slight loss through leakage the lock-tenders 
usually recharge the tanks every morning, and 
it is found that this will supply power for the 


FIG. 6. VIEW OF WEST UPPER SIPHON AND OPERATING VALVES. 
(The valve stems to the right belong to the filling and emptying valves of the 


vacuum tank.) 


remainder of the day. In some cases a lockage 
has been made after an interval of 12 hours 
since the preceding one without having recharged 
the tanks. The small amount of air leaking in 
could probably be kept removed by attaching an 
automatic ejector and connecting it with the 
upper pool so that it would run all the time. 
Another method which has been tried is to close 
the 20-in. outlet valve at the end of the day so 
as to keep the tank full of water, and on open- 
ing the valve next morning the apparatus is 
ready for use. 


The limits of application of this system as 
recommended by some of the German engineers 
are from about 3% ft. to 2614 ft. (1 meter to 8 
meters); others, however, have expressed their 
belief that the extreme lift should not be over 


‘about 20 ft. (6 meters) and that if spare basins 


or side ponds are used the lift should be cor- 
respondingly reduced, in order to avoid com- 
plications from the excess of air to be dealt with 
in the final emptying of the chamber after the 
water has filled the side pond. The limit of lift 
of course affects principally the lower siphons, 
since they have to carry the water to the great- 
est height when the chamber is almost empty, 
while at the upper siphons the lift is always 
comparatively small. The crown of a siphon 
with a very high lift must be kept as low as 
practicable, since, when the flow is approaching 
the lowest levels during emptying, the total lift 
may be too great to keep the neck full. The 
highest lift at present in use is 18 ft., at the lock 
at Lauenburg, before referred to. 

The range between high and low water in the 
upper pool also affects the limits of application. 





With a low lift and a considerable range of level 
the vacuum tank would require a very large su 
perficial area in order to fill the siphons when the 


upper pool was low, and when the water would 
consequently have to be lifted to a considerable 
height in order to start the flow. This might 
complicate the construction to an extent which 
would render preferable the use of ordinary 


culvert valves. 


Some difficulty was at first expervenced in get 


ting the lock-tenders to understand the working 


g ol 


the valves, as they had been accustomed to using 
the “paddles” or butterfly valves in the gates 
of the old locks where the effect of their oper- 
ation was plainly visible. One lock-tender finally 
adopted the method of opening first the valve 
which he judged to be the correct one, and if 


this did not appear to produce the desired effect 
he opened another one and continued this simpl 
process until al] the valves in the immediate neigh 
borhood were fully open By that time some 
thing was usually happening. If the desired ré 


sult did not ensue, the valves were all closed 
again and another combination tried After a 
short time, however, the difficulties were over 
come and the operating force can now maneuver 
the lock without trouble. 

The plans for the lock were prepared by th: 
author during the administration of State E 
gineer Henry A. Van Alstyne Mr. Henry C 
Allen being then Special Deputy State Enginee: 


in charge of the Barge Canal work. Construction 


was begun in 1907 unde! 


Mr. Wm. R. Hill, the su 

ceeding Special Deputy 
State Engineer, Mr 
Frederick Skene being 


State Engineer, andsewas 
completed early this year 
under Mr Frank M 
Williams, the present 
State Engineer, Mr. Wil! 
liam B. Landreth being 
Special Deputy State En 
gineer. The Division E 

gineers were Mr. Henry 
B. Brewster and Mr. Guy 
Moulton, and the Resi 
dent Engineers Mr. E 
Styring, and Mr. T. M. 


Ripley, Mr. George H 
Haley being in local 
charge of onstruction. 
The contractors were 


the Gilmour-Horton-Allen Company of Hudson 

Falls, N. Y., with Mr. W. L. Lawton as Su 

Perintendent and Engineer. 
a 

AN EXPERIMENTAL ROAD AT ITHACA, N. Y., 
was constructed during 1909 and 1910 by the co-opera 
tion of the U. S. Office of Public Roads and the Sibley 
College of Civil Engineering at Cornell University. The 
general plan of these tests is much the same as that of 
the Ohio State Highway Commission at Columbus, Ohio 
whose tests are described elsewhere in the issue of Nov 
1) at considerable length. 7 
The Ithaca road is described in the October number of 
the ‘‘Cornell Civil Engineer’ by Mr. Charles H. Hoyt 
U. S. Superintendent of Public Road Construction It 
is built in widths of 16-ft. in 15 sections as follows: 

Section 1—Coal-gas tar, penetration method, 300 ft. ; 
Section 2—-Coal-gas tar, mixing method, 300 [ft.; Section 
3—Paving brick grouted with cement, macadam founda 
tion, 306 ft.; Section 4—Semi-asphaltic oi!, mixing 
method, 275 ft.; Section 5—Refined asphaltic oil, pene 
tration method, 300 ft.; Section 6—Refined semi-asphaltic 
oil, penetration method, 300 ft.; Section 7—Kentucky 
rock asphalt, 300 ft.; Section 8—Refined water-gas tar, 
penetration method, 300 ft.; Section %—Refined semi 
asphultic oil, penetration method, 300 ft.; Section 10 
Open-hearth slag water-gas tar, penetration method, 100 
ft.; Section 11—Open-hearth slag, 200 {t.; Section 12 
Semi-asphaltic oil, mixing method, 260 ft.; Section 13 
Cinder concrete, 35 {t.; Section 14—Limestone concrete 
asphalt paint coat, 30 {t.; Seotion 15—Limestone con 
crete, 500 ft. 

The work was interrupted by the coming of winter, 
and in the following spring a legal question, involving 
the right of way, delayed the work until this last fall, 
when it was again resumed. It is, therefore, too early 
to draw any conclusions as to the respective wearing 
properties of the various materials. It would appear, 
from descriptions of the two experiments, that the Ithaca 
road does not have nearly as much traffic as the Co- 
lumbus one. 
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Gravity Freight Classification Yard for the 
Pennsylvania R. R. at Northum- 


berland, Pa. 


By W. A. MacCART.* 

At Northumberland, Pa., there is approaching 
completion a freight classification yard for the 
Pennsylvania R. R. which will be one of the 
largest yards on the system and will be operated 
by the hump or gravity method. 

The entire work will cost approximately $3,000,- 
000 and has been done under the supervision of 
the Construction Department of the Pennsylvania 

R. R., Mr. A. C. Shand, 

Chief Engineer, with As- 

sistant Engineer George 

Nauman in immediate 

charge. 

Location. 
This yard, as will be 

noted by reference to the 

location plan (Fig. 1), is 

situated at the terminal 

of the Williamsport and 

Sunbury divisions, of the 

Pennsylvania R. R., and 

the Susquehanna and 


=i lhiams por 
To) oer 
FIG. 1. 


Shamokin divisions of the Northern Central Ry. 
The location was determined upon after an ex- 
haustive examination of several sites in the vi- 
cinity, keeping in mind the cost involved in the 
construction of the yard and the possibilities of 
future changes in traffic conditions affecting the 
cost of operating. Northumberland was chosen 
for the reason that an interchange of freight be- 
tween the various divisions at this point causes a 
reverse movement of cars, and it was desired to 
secure a location that would reduce the length of 
return haul necessitated by this interchange to 
a minimum. 

The reverse movement results from bringing 
into the westbound receiving yard such cars, 
from the Susquehanna division destined to the 
Sunbury and Shamokin divisions, and vice versa, 
as cannot be included in solid trains moving di- 
rectly between the divisions named. This will be 
easily understood by referring to Fig. 1. 

General Description of Yard. 

The length of the yard between the block towers 
at each end is 3.2 miles, and the maximum width 
(at the round house) is 1,500 ft. It required the 
purchase of about 480 acres of land. Fig. 3 is a 
plan of the yard as being built. The old main 
tracks were formerly located about midway be- 
tween the present side limits of the yard. The 
ground to the south, or river side, was low, while 
to the north were hills from which was obtained 
the material for the fills. The maximum cut was 
about 90 ft. in depth. 

The general level of the tracks at their lowest 
point was established at 1 ft. above the level of 
the maximum flood known to this vicinity. 

But one stream of any magnitude crossed the 
yard, and that one required the construction of 
a 12-ft. span, concrete arch culvert about 1,550 
ft. in length. 

Grading. 

The grading was begun in July, 1909. In order 
to facilitate the work, the embankment along the 
line of the eastbound main track was made first 
(wide enough for two tracks) and the main run- 
ning tracks were transferred to that location in 
December, 1909, which permitted the contractors 
to proceed thereafter with no interference to their 
work or to train movement. 





*Assistant to Principal Assistant Engineer, Pennsyl- 
varaia R. R., Williamsport, Pa. 


ENGINEERING NEWS. 


The grading involved something over 3,000,000 
cu. yds. The extent of fill required is evident in the 
accompanying view of the roundhouse foundations, 
Fig. 4, which shows the masonry being built 
prior to the filling. The bridge shown in Fig. 2, 
supporting the track over the abutments at the 
eastbound hump was 40 ft. above the natural sur- 
face of the ground, but filling was placed here, 
after the bridge was built, to a depth of about 
17 ft. The foundations for the coaling wharf, ash 
pits, power house and round house and the vari- 
ous wheel pits in the latter were all constructed 
before the fill was made. The foundations were 


To Mt.Carme! 


FIG. 2. 
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MAP SHOWING LOCATION OF PENNSYLVANIA R. R. YARD 
AT NORTHUMBERLAND, PA. 


carried down below the natural surface of the 
ground to good material to the depths noted be- 
low in the description of these structures. 

The grading and track laying is being done by 
the Eyre-Shoemaker Co., of Philadelphia, who 
have been actively engaged on the work since 
July, 1909, the winter season being such that it 
was not necessary to entirely suspend work at 
any time. For the greater part of that time the 
contractors have had in constant use from six to 
eight steam shovels with the necessary equip- 
ment of locomotive and dumping cars, both nar- 
row and standard-gage equipment being used. 


Track. 
The general track layout is shown in Fig. 3 and 
consists of receiving, classifying and departure 


tracks in each direction. 
plan represent the tracks now being provided and 
the dotted lines show proposed future extensions. 
The switches leading to the classification tracks 
will be pneumatically operated ‘by push button 
machines located in the towers at the humps, As 
now building, the yard will contain 6.12 miles of 
new main tracks, 62.50 miles of thoroughfares 
and sidings, and 350 switches. 

Attention is called to a gridiron of tracks 
marked “station order sifter.””. These tracks are 
located between the “local freight classification,” 
and the “departure” tracks for the purpose of 
getting the cars for local freight trains in station 
order as they pass from the former to the latter. 
Provision is made for 20 classifications westbound 
and 30 eastbound. The track marked “for re- 
verse cars’ is for moving such eastbound cars 
as are received in the westbound yard to the 


The full lines on the 


Vol. 64. Nc 


eastbound receiving tracks in order th; 

may be properly classified. As the pe: 

of cars to be weighed is very small, sca} 

not placed on the humps, but located con, 

ly to where such cars could be sorted oy, 
pushed over them to the receiving tracks 

ready for the final classification. 

The wreck train siding is placed near t 
repair tracks, a most convenient arran; 
since the wrecking force is taken from t} 
repair men. The siding is connected wi: 
thoroughfares in both directions to allo 
prompt movement. 


BRIDGE AT EASTBOUND HUMP OVER INCOMING ENGINE 


TRACK. 


(Yard-level fill completed; hump fill completed on one side of bridge.) 


The car capacity of the various portions of t 
rd is 1 : 

yard ts as follows Present Final 

construction. layout 
729 cars 1,163 cars 
859 cars 859 cars 
367 cars 733 car 
487 cars 750 cars 
960 cars 1,170 cars 
531 cars 805 car 


Westbound receiving tracks. . 
Westbound classifica’n tracks. 
Westbound departure tracks. 
Eastbound receiving tracks.. 
Eastbound classifica’n tracks. 
Eastbound departure tracks.. 


5,480 cars 
132 cars 
237 cars 
65 engines 95 engines 
Cabin storage, westbound.... 88 cabins 38 cabins 
Cabin storage, eastbound.... 72 cabins 72 cabins 


Engine Handling Facilities. 

Where classifying is done in both directions 
the engine facilities are usually located betw: 
the yards, but the lay of the land and the met 
od of handling traffic in the present yard i 
quired a departure from this plan. 

The novel arrangement for reaching the ashpit 
and other facilities from the westbound receiving 
tracks is called to the reader’s particular atten- 


Car repair tracks 
Cripple car tracks 
Engine storage 


FIG. 3. TRACK PLAN © 


tion, as it dispenses with any turntable ex: 
the one in the engine house. Westbound 
gines are brought to the inspection pits or 
gine house over the loop track marked “eng 
in” in Fig. 3. Thus, all the arriving eng! 
both east and westbound, reach the sto! 
tracks headed in one direction, viz., eastwa'.’- 
This fits in admirably “with the operation 
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about two-thirds of the power is in service to the 
east of the yard, and the engines are pooled be- 
tween the different divisions. It is only necessary, 
therefore, to turn the ones that are called upon to 
go west, and this is accomplished by using the 
tracks marked “engines out” (Fig. 3), parallel to 
the one by which the engines arriving from the 
east and south reached the storage tracks. 

Two ashpits are coupled to each inspection pit 
and a Holmen coaling plant of 1,000 tons capacity, 
arranged to coal on either side, has been pro- 
vided. It contains also the necessary sand-drying 
apparatus and storage bins. 


Buildings. 

The power plant is a brick and steel structure, 
96 ft. 9 ins. x 88 ft. 7 ins., with stone and terra 

stta trimmings. It is divided, practically at the 
midpoint of the longer dimension, into engine and 
holler rooms, with an annex 32 ft. square on the 
jler-room end. The main building is 38 ft. 

*h to the cornice and has an almost flat roof. 
rhe foundation is 27 ft. in depth, but for about 

’ ft. in depth it is used as a basement. 

‘he building will contain the necessary machin- 
ery to furnish all the power and electric light- 
ing throughout the shops and yard, the com- 
pre ‘sed air for operating the switches on the 

mps and testing air brakes, the pumping’ of 
ater and in short all the power that is required 

- any purpose in the yard. The boiler room 
mntains three 400 HP. boilers with reserve space 
rv an additional one. 

The entire yard will be lighted by electricity and 
equipped throughout with telephone facilities. 
The water supply system, which is very extensive, 
is so arranged that it can be quickly put under 
high pressure in case of fire. 

The roundhouse, as planned, will consist of 36 
stalls of a 52-stall house. The radius of the in- 
ner wall or columns at doorways is 107 ft. 7% 
ins. with a depth of stall of 90 ft. 8% ins. Two 
rows of columns are to be placed between the 
inner and outer circles to support the roof. The 
equipment comprises a 100-ft. turntable, a drop- 
table pit, an 80-in. wheel pit covering three tracks 
and a 62-in. and a 42-in, wheel pit, each cover- 
ing two tracks. 

Owing to the great depth required for founda- 
tions (some 30 ft. below track level) the form of 
consiruction to secure a minimum of cost was 
somewhat of a problem. Square columns, 3 ft. on 
a side, with a footing course 1 ft. wider on all 
sides and 2 ft. thick, were used under the inner 
circle and the intermediate rows of columns; and 
2-ft. 6-in. x 4 ft. 6 in. supports were used under 
the cuter wall columns. These foundation col- 
umns are of concrete, reinforced with vertical 
rods tied together at intervals. 

The outes wall of the roundhouse is supported 
by reinforced-concrete girders, 16 ins. wide by 52 
ins. in depth, placed between and suspended from 
the columns in the outer circle. These columns 
are 23 ft. 11 7/16 ins. apart between centers. The 






NORTHUMBERLAND GRAVITY SORTING YARD. 


ntire superstructure is being built of reinforced 
oncrete. The roof, which is flat, is a 4%-in. slab 
-5 ft. above the tracks on the outer circle and 
J% ft. on the inner circle, and reinforced with 
sin, diameter rods spaced 6 to 8 ins. apart. The 
of slab rests on concrete girders 9 ins. wide by 
ft. in depth, reinforced with four 1-in. square 
isted rods, and the girderg rest in turn on con- 
‘te columns 16 ins. square with four 1-in. plain 


rods located near each corner. The roof covering 
is four ply slag, and the vertilators are of cast 
ire. 

Adjacent to the roundhouse is a brick and steel 
machine shop 80 ft. 6 ins. x 123 ft. 8 ins., and a 
brick one-story and basement building 40 ft. x 97 
ft. in plan, for oil house, locker and wash-room. 
Adjacent to the car repair tracks there is a plan- 
ing mill 39 ft. 9% ins. 112 ft. 8 ins., a boiler 
room, wheel, pipe and smith shop 40 ft. 1% ins. 
x 129 ft. 0 ins., a storehouse, office and locker 
room 40 ft. 1%, ins. x 225 ft., and a wreck gang 


EE 


private company about 200,000 people. The report mad: 
by Messrs. Hering & Fuller does not consider anyt 
but the municipal supply. 

The water of the municipal system flows through a 
new concrete conduit to a low-level distribution system, 
whence a portion is pumped to a higher reservoir for 
the high pressure service in the upper part of the city 
There is also in progress a power cana! delivering water 
which it is estimated will furnish about 2,500 HP., but 
this improvement was held up pending the investigation 
by the consulting engineers 

The normal death rate from typhoid fever in Mon 
treal is somewhat lower than the general run of Amer 





FIG. 4. ROUNDHOUSE FOUNDATIONS AT NORTHUMBERLAND CLASSIFICATION YARD. 


(Photo in May, 1910; outer circle of foundation practically completed. The track level on completion will be 


about at the top of this masonry.) 


shop 70 ft. x 209 ft. in size. All of the last men- 
tioned buildings are of frame construction. The 
general yard master’s office is a two-story and 
basement brick structure 40 ft. 8 ins. x 59 ft. 
4 ins. in size. 

The remaining buildings of frame construction 
are as follows: 


DE eR G Ue kc ic he neenee. cde clciveteie 27 ft. x 81 ft. 
DE MINE Rein cckcuveseuceccevccsdcs 20 ft. x 41 ft. 
Push-button towers .............- scare. eee * OS. 
Dispatcher’s office, east end............ 20 ft. x 63 ft. 
Dispatcher’s office, west end............ 16 ft. x 32 ft. 
CAtIO POMS. 2 ccccccccccccccces adeeencens 31 ft. x 315 ft. 


A new brick and stone passenger station 31 ft. 
x 75 ft. in size, with a shelter shed and platform 
On opposite side of tracks, connected by an un- 
derground footway, is in course of erection. 

2 i 

MONTREAL’S WATER SUPPLY.—A report upon an 
improved water-supply for the city of Montreal has re- 
cently been made by Hering & Fuller, Consulting En- 
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gineers, to the Mayor and the Commissioners of the city 
of Montreal. At present, Montreal is supplied with 
water from two sources, the municipal plant, drawing 
water from the St. Lawrence River about two miles 
above the Lachine Rapids, which is about three miles 
below the confluence of the St. Lawrence and Ottawa 
Rivers, and the Montreal Water & Power Co., drawing 
its water also from the St. Lawrence at a point about 
three miles below the foot of the Lachine Rapides. The 
mupicipal plant supplies about 347,000 people, and the 


,. 

can cities, but during the past year there was a 
severe epidemic of that disease, which seems to have 
been a partial cause, at least, of the investigation whic! 
has recently been made Aside from this, the water 
has been somewhat polluted with the soil wash of th 
upper rivers, and for this reason stood in need of purifi 
cation. 

Messrs. Hering & Fuller, in their study, considered se 
curing a gravity supply from the Laurentian Mountal! 
particularly in the watershed of the River Ouareau It 


was discovered, however, that the water of this river 
is quite highly discolored by vegetable matter, and that 
there is a sufficient population in the villages and near 


streams and lakes on its drainage area to make very 
doubtful at times a satisfactory hygienic quality of the 
water in its raw condition It would be altogether too 
costly to expropriate the entire drainage area so as to 
eliminate possible sources of pollution, and the cost of 
filtration would be altogether too high to allow its being 
undertaken. Therefore, the engineers were forced to fall 
back upon the St. Lawrence River as the source of the 
new supply. They recommend that the water be draw 
NORTHUMBERLAND 
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as it is at present from the St. Lawrence, but that an 
intake be built much farther out into the stream so as 
to avoid the polluted water which floated in towards shore 
at the present intake. In addition, they recommend tha 
a double-filtration plant be built with a rated capacity of 
30,000,000 Imp. gals. per day. It is estimated that the 


investment cost, exclusive of land, of such a plant wil! 
be $1,445,500, and that the annual cost of operation and 
maintenance, including fixed capital charges, will be 


$130,900. They further recommend that the power 
canal project be carried to completion. Although the 
total expense of this work is estimated somewhat above 
$2,000,000, it is computed that the return on the. Invest- 
ment will make it a sound business proposition. As yet 
the city autborities have taken no action upon the report 
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Octave Chanute. 


The first decade of the Twentieth Century will 
always be noted in the annals of engineering as 
the period during which “the conquest of the air’’ 
was effected, by the production -of the first suc- 
cessful flying machines. Comparatively few, 
however, are aware that the present success of 
the flying machine is very largely due to the 
aid which has‘ been rendered to the infant art 
by one of the Nestors of the American engi- 
neering profession, Mr. Octave Chanute, of Chi- 
cago. We believe it will be of especial interest 
at this time to give an account of Mr. Chanute’s 
life and professional activities, as well as his 
work in connection with the aviation art.. 

Although Mr. Chanute is now nearly 79 years 

of age, he has enjoyed health and strength until 
very recently and while retired from active prac- 
tice, he has retained his interest in 
engineering matters. When in 
Europe last summer he contracted 
pneumonia, and was for some time 
very seriously ill, so much so that 
his recovery was hardly expected. 
He did recover, however, and was 
able to return to this country in 
October; but he is still in a very 
weak condition. 

In the following review of Mr. 
Chanute’s long and distinguished 
career, the earlier part is taken 
largely from a biographical sketch 
published in Engineering News, 
May 23, 1891, in which year 
Mr. Chanute held the Presidency 
of the American Society of Civil 
Engineers. 

Mr. Chanute was born in Paris, 

France, Feb. 18, 1832, and 
brought to the United States when 
old. He received 
his education chiefly in New York 
City, and began work in civil en- 
gineering in 1849, on the construc- 
tion of the Hudson River 
under the famous John B. 
Chief Engineer. He 
ally promoted as the work prog- 
over the several divisions 
or the road, and when he left the 
in 1853, 
although only 21 years old, he was 
Division Engineer at 


was 


only six years 


Ry., 
Jervis, 


Was gradu- 


ressed 
service of that company, 
Albany, in 
the completion of ter- 


facilities and maintenance- 
Hudson and Al- 


charge of 
minal 
of-way between 
bany. 

He then 
ma. A 
Engineer of 
Ry., and 
building 


went to 

Gardner, previously 

the Hudson 
there engaged in 

what is now a part of 

the Chicago & Alton Ry., between 

Joliet and Bloomington. Mr. 

Chanute remained upon this work 

until 1854, when he was made 

Chief Engineer of the eastern portion of the 

Toledo, Peoria & Warsaw Ry. He built this road 

from Peoria to the Indiana state line, a dis- 

tance of about 112 miles, and remained in charge 

of maintenance-of-way until 1861. In the latter 

year he became Division Engineer, with similar 

duties, on the Pittsburg, Fort Wayne & Chicago 

Ry. between Chicago and Fort Wayne. 

In 1862, he was for six months Chief Engineer 
of Maintenance-of-Way of the Western Division 
of the Ohio & Mississippi Ry., from St. Louis to 
Vincennes. In 1863 he became Chief Engineer 
of Maintenance-of-Way and Construction of the 
reorganized Chicago & Alton Ry. and remained 
upon that line until 1867. 

During this period he was invited to submit 
a design for the proposed Union Stock Yards of 
Chicago. His plan was selected in competition 
with a number of others and he built these yards 
as Chief Engineer. He was also awarded a pre- 
mium for a competitive design for a bridge across 
the Missouri River at St. Charles, Mo. 

In 1867, Mr. Chanute went to Kansas City, Mo., 
as Chief Engineer of the bridge across the Mis- 
souri River at that point. This was the pioneer 


with 
Chief 
River 


Illinois 


was 
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bridge across that river, and as the river pilots 
and riparian dwellers had given the stream a 
bad reputation, the successful completion of this 
bridge across it in 1868 attracted great attention. 

Meanwhile the building of railways‘had begun 
in Kansas, and while yet occupied in the com- 
pletion of the bridge, Mr. Chanute was placed ip 
charge as Chief Engineer, first of the construc- 
tion of the Kansas City, Fort Scott & Gulf Ry., 
from Kansas City to the north line of the Indian 
Territory, 160 miles; next of a parallel line in 
the same interest, then known as the Leaven- 
worth, Lawrence & Galveston Ry., from Law- 
rence, Kan., to the Indian Territory; next of a 
connecting line between the two, known as the 
Kansas City & Santa Fe Ry., and lastly of the 
Atchison & Nebraska Ry., from Atchison north- 
ward. While simultaneously in charge of the 
construction of these four railways, he also de- 


signed and built the Union Stock Yards at Kan- 
sas City; and in 1871, as the work drew .to a 
close, he became General Superintendent of the 
Leavenworth, Lawrence & Galveston Ry. Dur- 
ing that period three small towns in Kansas, 
located at the junction of this road and the Mis- 
souri, Kansas & Texas Ry., were consolidated, 
and by a vote of the citizens adopted the name 
of Chanute (Kansas). This is now a prosperous 
city of some 15,000 inhabitants. 

In 1873 he accepted the position of Chief En- 
gineer of the Erie Ry., which, having changed its 
management, was planning to make extensive 
improvements. These were to include doubling 
the tracks and narrowing the gage (to standard 
gage), building an extension to Chicago and an- 
other to Boston (involving the Poughkeepsie 
Bridge, since built in another interest) and build- 
ing sundry branches and improving the property 
generally at an estimated outlay of some $50,- 
000,000, which it was expected to obtain in 
England. 

The panic of 1873 and the subsequent financial 
depression prevented the full carrying out of 
this program. Mr. Chanute, however, remained 


Vol. 64. No. . 


upon the Erie Ry. for 10 years, during 

time much of the line was double-tracked 
improved grades, the gage reduced to the 

ard by laying down a third rail, and th: 

ties of the line largely improved. Th: 

Kinzua Viaduct, over 300 ft. high, wa 

under his direction during this period. 

In 1875, he was made Assistant Genera! 
intendent of the Erie, and in 1876 was 
temporarily in charge of the motive pow: 
rolling stock, in addition to his duties as 
Engineer. This gave him an opportunity 
proving the locomotives as well as the ¢ 
so that the standard through freight train, 
averaged 18 cars when he first became conn 
with the line, had grown to 35 cars wh: 
severed his connection with the road in 188: 

In that year he removed from New Yo: 
Kansas City in order to look after his. per: 

interests, and to open an offi 

a Consulting Engineer. In 
latter capacity he took charg 
the construction of the iron bri 
during the building of the Chi 
Burlington & Northwestern Ry. 
between Chicago and St. Pau 
1885, and of those on the exten 
of the Atchison, Topeka & Sant: 
Fe Ry., from Kansas City to Chi 
cago in 1887 and 1888. 

The extension of the latter road 
involved the construction of the 
Missouri River bridge at Sibley, 
Mo., and the Mississippi River 
bridge at Ft. Madison, Ia. Thes: 
bridges, as well as the Kansas (ity 
bridge mentioned above, are im- 
portant structures and they wer 
especially notable at the time they 
were built. The location and gen- 
eral plan of the Sibley Bridg: 
were determined by Mr. Chanute 
and he was Consulting Engines: 
during the execution of the work 
This bridge was about 2,000) 
long and had three channel spans 
of 400 ft.; in addition there wer 
nearly 2,000 ft. of iron viaduct ap 
proach. The bridge was com 
menced in March, 1887, and com- 
pleted in 1888. The Fort Madiso: 
Bridge has four spans of 2537's 
ft., one of 275 ft., two of 150 ft 
and a swing span of 400 ft. Pneu- 
matic caissons were used for som: 
of the pier foundations. The bridg: 
was commenced in March, 1S‘7 
and completed on Dec. 7 of that 
year. It was described and illus 
trated in our issues of’June 2 
9, 1888. 

After the extended experience in 
railway and bridge engineering 
work which is noted ab 
Mr. Chanute established hin 
self at Chicago in 1889 as a Con 
sulting Engineer. Two lines 

work with which he has been identified con 
spicuously are the preservation of timber and th: 
development of aviation. He had been Chairn 
of a committee appointed by the American So 
ciety of Civil Engineers to investigate the su 
ject of timber preservation, and the report 
this committee (1885) did much to bring the a! 
vantages and economies of timber preservat 
to the attention of engineers in this country. 
continued to give considerable attention to | 
matter, being of the opinion that large savi! 
could be obtained in this country by followins 
out the lines of foreign experience and prac 
in wood preservation. As a result of his stud 
he became impressed with the advantages 
zinc-chloride as a preservative, especialls 
view of the then existing conditions of high Pp! 
and limited supply of creosote oil suitable 
such work. In 1885, he organized the Chi: 
Tie Preserving Co., which has treated large 4 
titles of railway ties, mainly by the Burnet'- 
or plain zine process, but also by the zinc-ta! 
zine-creosote and other auxiliary processes. 
the present time the husiness is carried on | 
the firm name of O. Chanute & Co. In add 
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, its commercial work, the company carried on 
‘uch experimental and investigation work, and 

ir. Chanute has been recognized universally as 
leading expert on the subject. 

The science of aviation first attracted Mr. 
‘hanute about 1874, at which time few engi- 
»eers gave any consideration to the subject. He 
‘ound, however, that this “side issue” interfered 
vith his regular professional work, and he laid 
t aside until 1888, when he was in a position to 

ve more time to it. He studied the question 

frst from a theoretical standpoint, and then 
ndertook a number of gliding experiments with 
oplanes, which type of air-ship appeared to 

m to be the most promising for practical de- 

lopment. The aeroplanes were designed by 

and are known as the Chanute type. During 
experiments of the Wright Brothers from 1901 
1905 he made at their request numerous cal- 
tions for them and supplied them with both 
rmation and advice. He published a book on 
-ress in Flying Machines” in 1894. In 1897 

he presented to the Western Society of Engineers 
(Chicago) a paper on “Gliding Experiments” and 
in October, 1909 a paper on “Recent Progress in 
\viation.” In this paper he made the following 
remark with reference to his experiments re- 

rded in the paper of 1897: 


That publication contained the statement that it was 
icht these experiments were promising, and I gave 
nvitation to other experimenters to improve upon 

r practice. That invitation remained unaccepted un- 

| March, 1900, when Wilbur Wright wrote to me, mak- 
inquiries as to the construction of the machine, 

materials to be used, the best place to experiment, etc. 
He said that he had notions of his own that he wanted 
to try, and knew of no better way of spending his va- 
ation. All that information was gladly furnished. 


In introducing Mr. Chanute at this latter meet- 
ing, the President of the Society (Mr. Andrews 
Allen) referred to his earlier paper of 1897, and 
remarked that the opportunity came to few men 
to appear before a society 12 years after their 
predictions had been made and be able to point 
to the fulfillment of these predictions. 

In addition to his writings noted above, Mr. 
Chanute has contributed a number of papers 
and discussions to the “Transactions” of the 
American Society of Civil Engineers. Among 
these may be mentioned the following papers: 
“The Sibley Bridge,” “The Weight of Rails and 
the Breaking of Iron Rails,” “The Elements of 
Cost of Railway Traffic,” ‘‘Repairs of Masonry,” 
“Uniformity in Railway Rolling Stock,” and “The 
Preservation of Railway Ties in Europe.” He 
was also an active member of several important 
‘ommittees of the Society, including those on 
Railway Signals (1875); Rapid Transit and Ter- 
ninal Freight Facilities (1875); The Form, 
Weight, Manufacture and Life of Rails (1874- 
1876); and Preservation of Timber (1885). He 
was chairman of the committees on terminal 
facilities and timber preservation. The rail com- 
mittee’s work laid the foundation for the further 
investigation which resulted in the recommen- 
dation of the Am. Soc. C. E. rail sections in 
1803. The timber preservation committee’s re- 
port was a very thorough presentment of the 
subject at a time when but little was known 
about the matter in this country. It should be 
noted that the paper on “The Sibley Bridge” 
(composed of three separate secttons by Mr. 
Chanute, Mr. John F. Wallace and Mr. W. H. 
Breithaupt) was awarded the Rowland Prize of 
the Society in 1890. Mr. Chanute has made con- 
tributions also to the Proceedings of other so- 
cieties, 

He became a member of the American Society 
f Civil Engineers in 1868. He was Vice-Presi- 
lent in 1880 (preparing the annual presidential 

‘dress owing to the absence of the president 
n Europe), and was elected President in 1891. 
‘te was President of the Western Society of En- 

neers in 1901, and was elected an Honorary 
‘ember of this Society in 1909, having been 

n a member since 1869. He is an Honorary 
mber also of the Institution of Civil Engi- 
“rs of Great Britain, of the Society of Civil 
ngineers (France), and of the Chilean Society 
Engineers. He is a member of the Canadian 
iety of Civil Engineers, the American Insti- 

of Mining Engineers, and the American 
lway Engineering and Maintenance of Way 
sociation, As a prominent aeronautical engi- 
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neer he is a Fellow of the American Aeronautical 
Society, an Honorary Member of the Aero Clubs 
of America and France, and President of the 
Illinois Aero Club. During the summer of 1910 
he was elected an Honorary Member of the Aero- 
nautical Society of Great Britain, and that so- 
ciety awarded to him a gold medal in recognition 
of his distinguished services in promoting the 
art of aviation. 

At the time of the Columbian Exhibition, held 
in Chicago in 1893, he was chairman of the Ex- 
ecutive Committee of engineering societies which 
had charge of the arrangements for the Inter- 
national Engineering Congress held in connection 
with the exhibition. This was an occasion of 
great importance, and Mr. Chanute was among 
the most active and energetic of those who 
planned it and carried it to a successful issue 
In 1905, the University of Illinois conferred upon 
him the degree of Doctor of Engineering. 

He was married in 1857 to Miss Annie James, 
of Peoria, Ill., who died in 1902 He has one 
son and three daughters living. 


Land Drainage in Illinois. 


The land drainage work of Illinois (and of sev- 
eral of the central states) has for several years 
afforded a special field of work for engineers 
and contractors. More work of this kind is done 
as the demand for and value of land increases. 
The information given below as to the work in 
Illinois is condensed from an article prepared by 
Mr. J. A. Harman, M. Am. Soc. C. E., of Peoria, 
Ill., for the “Herald-Transcript” of that city. 

In the valley of the Illinois River, extending 
from La Salle to the Mississippi, 230 miles, 
nearly 150,000 acres of land have been reclaimed 
by drainage. The several drainage and levee 
districts in this valley are given in the accom- 
panying table. The cost of maintaining the 
levees and operating the pumping plants ranges 
from 30 to 60 cts. per acre per year, and the law 
limits the assessment for these purposes to the 
latter amount. 


There are in Illinois 2,000,000 acres of fine bottom 
lands which could be reclaimed and made highly pro 
ductive by intelligent drainage. This land is the very 
choicest to be found, consisting of alluvial deposits of 
the overflowing streams (the washings from the best 
soil of the upper lands). In 1879 the first drainage laws 
were passed by the legislature, defining the rights of 
landowners with respect to the subject and authorizing 
the incorporation of drainage districts In 1885 these 
laws underwent a general revision. 

The problem of the Illinois farmers of 50 years ago was 
virtually the same as that which confronts the bottom 
land farmer today. The lands under cultivation were 
not overflowed, but practically one-third of the state 
was swampy and too wet for production. Drainage in a 
crude way reclaimed much of the present highly produc- 
tive land, but the progress of the general movement was 
slow and made but little headway 6o far as it pertained 
to the submerged bottom country. 

About 1893, drainage of farm lands began on a larger 
scale in the northern two-thirds of the state and prac 
tically all of the uplands not subject to overflow were 
more or less thoroughly drained. 

The total area of lands already reclaimed, however, 
is small as compared with the possibilities opened up 
by modern engineering methods and machinery. About 
50% of the Illinois River valley lands have been drained 


DRAINAGE DISTRICTS IN 
District and Area, 


county. 
Hennepin (Putnam) 
Partridge (Woodford) 
East Peoria (Tazewell) 
Pekin and Le Marsh (Peoria)...... 
Spring Lake (Tazewell) 
Banner (Peoria and Fulton) 
Lacey (Fulton) 
Coal Creek (Schuyler) 
Crane Creek (Schuyler) 
Meredosia (Morgan) 
Magee Creek (Brown) 
Seott (Scott) 
Big Swan (Scott) 
Hillview (Scott and Greene) . 
Hartwell (Greene) 
Keach (Greene) 
Eldred (Greene) 
Nutwood (Greene and Jersey) 
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and 75% of the available lands along th 
ley in Illinois. © 

Probably the greatest awakenin in the matter 
wholesale drainage has been evinced in the project to re 
claim the immense valley of the Kaskaskia river in 
southern Illinois, a strip of overflowed bottom lands con 
taining upward of 300,000 acres The U. S. Geologica 


Missouri va 


Survey and the Illinois State Geological Survey cooper 
ated in gathering topographical data and recently turned 
over their report to the Internal Improvement Commis 
sion of Illinois, of which Mr. Isham Randolph {ts presi 
dent. This commission has had surveys made by the 
Harman Engineering Co. of Peoria, with a view to as 
certaining the most practical division of the territory 
into drainage districts and the best methods of complet 
ing the reclamation 

The cost of draining overflowed lands usually ranges 
from $15 to $40 per acre; a few of the smaller tract 
cost more, and the average may be safely placed at $25. As 
75% of the lands have absolutely no producing value 
their natural state, and the selling value before the pr 
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pects of reclamation were opened up was but $1 to $5 per 
acre, it will be seen that the st of drainage represent 
practically the total price paid by the owner for farm land 
which becomes salable and productive The m um 
price of these lands which formerly were unsalable ex 
ept to hunting and fishing clubs at $1 to $5 per acre 
now have a minimum value of $2 The reclaimed and 
improved lands have a t value ranging 
from $60 to $150 per acre, the drainage taxes on the 
tracts to be paid in addition by the purchaser 
Ordinarily about five years elapee from the time a 
drainage district is organized until the land 
under cultivation 


brought 
The work of digging ditches, build 
ng levees and onstructing pumping plants requires 
practically two years The remaining task of indlvidual 
draining by tile and open ditche eliminating swamp 
grass, pulling stumpe, building roads and erecting fences, 
oceupies about three years more 

The actual work of construction begins with the plan 
of the engineer, who maps out the ditches and levees and 
determines the necessary pump capacity The ditche 
are from 20 to 8 ft. wide. The minimum depth i usually 
6 ft., in order to provide good outlets for tile drains from 
the lowest places in the area drained. The levees are 
from 10 to 15 ft. high, and vary in width from 8 ft 
at the top to 70 ft. at the bottom 

Under the llinois the project of 
establishing a drainage district may be begun on 
tion of one-third of the land owners in the proposed 
district, representing not less than half the land, or 
half the owner 


drainage laws of 


peti 


representing not less than one-third the 
land This petition is presented to the court of the 
county in which the majority of the land lies, and the 
court sets a date for a hearing All land owners may be 
heard on the question and if the court ie satisfled 

a district should be established it appoints three 
missioners to investigate the lands, make 
report as to the feasibility of the project 


this report, if favorable, are plans, profiles, e 


Survey 
Include 
stimate 
Notice 
then given for a final hearing and if the court 4 d 


le« 
in favor of the organization the drainage district {| 


cost and recommendations as to procedure 


tered as a municipal corporation with authority to pro 
cure right of way, condemn lands under the 
eminent domain and assess taxes for the 


maintenance of ditches, 


power of 
construction and 
levees and pumping stations 
The tax for construction purpose may not exceed the 
amount of benefits to the land, and the tax for mainten 
ance is limited to 60 cts. per acre 

After the cost is determined, the assessment 
and collected the same as regular taxes, or through the 
authorized treasurer of the district The usual pro 
ceeding is to issue bonds, the first payable five years 
after issue and the last 25 years after issue, bearing in 
terest at 6%. These bonds have ready sale, as there have 
been but two defaulte on the part of districts, and 
were in the early history of drainage 


is entered 


these 


THE ILLINOIS RIVER VALLEY 
Approx. Approx. pumping capacity 
cost per hour, gals 
$100,000 1,000,000 
55,000 800,000 
100,000 1,000,000 
300,000 9,000,000 
150,000 3,000,000 
Fea de (2)2,000,000 
2,000,000 


Under construction 
Nearly completed 
Not begun 
Completed.* 
Nearing completion 
‘ot begun. 
Completed.* 
Completed, 1898.* 
Nearly completed 
Completed, 1904.* 
Completed, 1908 
Not begun. 
Completed, 1908 
Completed, 1909 
Completed, 1907.* 
Completed, 1908.* 
Under construction. 
Completed, 1910 


135,000 jamhal 
101,000 1,000,000 
ééhee ie 3,000,000 
168,000 <i eee 
200,000 3,000,000 
2,500,000 

(Note) 
8,000,000 


279,000 6,000,000 


*Notes.—(4). Levee completed, 1889; first pump installed, 1904; levee rebuilt and new pump installed, 1907 
(7). Completed about 1893; first pumping piant, 1900; second pumping plant, 1906. 


(8). Ditches rebuilt, 1909. 
(10). Pumping capacity now being doubled. 


(15). Two pemping plants serve portions of the district. The levees were rebuilt after being broken by the 


high waters of 1 and 1903. 
(16). Pumping plant recently installed. 
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An English Gasoline Rock Drill. 

Rock drills operated by gasoline have been in- 
troduced to a limited extent in this country, and 
one drill of this type was illustrated in our issue 
of Nov. 26, 1908. In the “Engineer” (London) 
of Sept. 30, is a description of a later drill of 
this sort, made by the’ Warsop Petro! Rock Drill 
Syndicate, of Chorley (Lancashire), England. 
The machine is shown in the accompanying cut, 
and the description is as follows: 


So far as the construction of the drill is concerned it 
differs but little from the ordinary article operated by 
steam or compressed air, but the utilization of a gasoline 
engine is a feature both of interest and importance. The 
employment of this type of engine naturally has the 
effect of making the drill extremely portable. Moreover, 
the machine is always ready for immediate use, and can 
be started in a few seconds. The method of gearing the 
engine to the drill can readily be followed by reference 
to the drawing. 

On the crank shaft there is a pinion (A) which meshes 
with the spur wheel (B), the reduction ratio being 4 to 1. 
The cam (C), which revolves with the wheel (B), and 
which is formed in one piece with the cam shaft, imparts 
a rocking motion to the bell crank lever (D), a roller 
being provided at (E). The end (F) of the bell crank 
lever engages with the stud (G) attached to the collar 
(H), which is capable of turning on the drill spindle 


An English Gasoline Rock Drill. 


(J), and is held in place thereon by the sleeve (K), which 
is fixed to the spindle. At its lower end the drill spindle 
(J) reciprocates in the socket (L), and in the upper end 
in a chamber forming part of the casing. This chamber 
encloses the spring (M), which forces down the spindle 
after compression. The rotation of the spindle is ef- 
fected by means of the fluted bar (N) and ratchet and 
pawl at (O) in the usual and well-known manner. 

The mechanism enclosed in the casing, together with 
the engine, slides in grooves formed on each side of the 
carriage or cradle, for fixing to a tripod stand or other 
support. The drill and its driving mechanism are fed for- 
ward by means of a screw. The engine can be started at 
either end of the crank shaft by the aid of a handle in- 
serted either at (X) or (Y). The general appearance 
of one of these rock drills mounted on a tripod is very 
much the same as that of any other mechanically-oper- 
ated rock drill. 

The cylinder of the engine is water-jacketed. The 
gasoline tank, ignition apparatus, carburetter, etc., are 
contained in a single case, which can either be placed on 
the ground or fixed at the back of the engine. The 
tank, which is contained in the, upper part of the case, 
holds about one gallon of gasoline, this supply being suf- 
ficient to operate the drill for about eight hours. 

For shaft sinking the drill is mounted on a stretcher 
or cross bar extending across the shaft. The jumpers 
can be changed by giving one turn to the fixing nut, and 
the drill may be tilted on one side sufficiently to allow 
long jumpers to be inserted. For drilling plug-and- 
feather holes the machine is mounted on a bar of special 
form, with provision for adjustment, so that holes may 
be drilled at any angle. It is evident that, in addition 
to the other advantages, the initial outlay for a machine 
of this description must be appreciably lower than when 
a boiler or compressed air plant is used. 
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Notes on Construction Methods Used on 
the Lansing & Northeastern 
Ry., Michigan. 


The construction of electric interurban rail- 
ways is carried on in generally much the same 
way as that of steam railways, but differs in a 
number of respects as to the equipment used 
and the details of the work. We give herewith 
a description of the construction and _ track- 
laying of the Lansing & Northeastern Ry., in- 
formation as to this work having been furnished 
to us by Mr. W. J. Sullivan, the Chief Engineer, 
of Morrice, Mich. 

The Lansing & Northeastern Ry. is an electric 
railway being constructed from Haslett to 
Owosso, Mich., a distance of 24% miles. It is of 
the third-rail type of construction, except that 
trolley construction is used in passing through 
cities and villages along the line. The Michigan 
United Railways own and operate an electric 
railway from Lansing to Pine Lake, a summer 
resort 8% miles distant from the city and near 
to Haslett. This resort affords plenty of business 
during the summer months, but after the expira- 
tion of the season, car service is infrequent; 
hence the desire to reach out into new territory. 

The grading averages about 10,000 cu. yds. of 
earthwork per mile, although on some miles these 
figures were greatly exceeded on account of the 
location of sink-holes which abound in the lake 
region. The railway is being built upon private 
right-of-way. It is not desired to exceed a 1% 
grade as a maximum, although conditions have 
necessitated the use of 1.75% grades upon short 
stretches of the line. Vertical curves are used 
at summits and sags. 

The curves do not exceed 3% on any track out- 
side of city limits. The maximum curves are 
10%, 12% and 24%, all being located in cities or 
villages. All curves above 2% are spiralled and 
are elevated as follows: 3 ins. for 1° curves, 4 
ins. for 2°, 5 ins. for 3°, and 5% ins. for 4°. In 
no case does the elevation exceed 7 ins. for any 
degree of curvature. It has been found that the 
electric road needs a greater elevation than is 
usually given on steam railways, on account of 
the high speed of the electric cars. This con- 
dition is due probably to the fact that the center 
of gravity of the cars is much lower than on 
locomotives, thereby bringing a greater strain 
upon the track. ‘ 

The track construction is designed to ensure 
safe high-speed track which can be operated at 
the minimum cost for maintenance. The exist- 
ing track (trolley line) is laid with 67-Ib. rails. 
The new work is being laid with 70-lb. track 
rails, spliced with continuous joints. The third 
rail is a 60-lb. low-carbon steel rail of the fol- 
lowing analysis: carbon, not over 0.14%; phos- 
phorus, 0.11%; manganese, 0.40%, sulphur, 0.08%; 
silicon, 0.05%. The full carrying capacity of this 
rail section is equivalent to 1,091,000 c. m. of 
copper. At farm and road crossings, where the 
third rail is interrupted, the current is carried 
across by means of overhead jumper cable con- 
struction. The track rails are bonded with all- 
wire rail bonds, having compressed terminals 
which are attached to the outside of the head of 
the rail. 

There are 16 ties for each 33-ft. rail, or 2,560 
ties per mile. Each sixth tie is 9 ft. in length 
to provide support for the third-rail insulator 
blocks. Cedar ties are used for all work outside 
of city work; and either chestnut or oak ties for 
city work. 

The grading is done by contract, work being 
let to the lowest responsible bidder. The balance 
of the work (such as tracklaying, ballasting, 
trolley and telephone construction, and building 
of fences and all other incidental work) is done 
by a construction company (the Northern Con- 
struction Co.) for the railway. 

The tracklaying has all been done by hand 
labor, as the work is not in such shape or of 
such extent as to warrant the use of a track- 
laying machine. The material yard is located at 
about the middle of the line, and material is de- 
livered at any point along the line by the use 
of engines and flat-cars. Enough rails are loaded 
on the cars to keep the force busy for one day, 
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and at night sufficient material is agai, 
to carry on the work for the succeeding ¢ 
ties are distributed by teams, piles of 

each being placed at intervals of 24 f: 

is one 9-ft. tie in each pile, and another js 
midway between each pair of piles. A 

six men with a foreman places the tie 

roadbed, lining and spacing them ready 
rails, As the line parallels a steam rai! 
about half the distance, ties can be deli, 
railway stations, so that the team hau 
prohibitive. 

In laying track, a flat-car equipped with 
and rollers is used, this car being atta 
the front of the train carrying the rails 
car also carries rail splices, bolts and 
needed. Each rail is run forward alo: 
rollers by manual labor to the first car, 
the rail gang is in readiness to receive j 
place it in position. When this is done a: 
forward end is laid.to gage and the heel 
are half bolted, the rail joint is attached : 
track end, the second rail being laid in th: 
manner. The rails are then quarter spiked 
the train moves ahead. The rails are laid 
broken joints. 

The tracklaying gang is made up as folly 


1 foreman, 1 assistant foreman, 6 men unl) 
rails from cars, 12 men with tongs, to pla 
rails, 2 splice men, 4 spikers, 2 nippers, | 
to line ties, and 1 man to distribute spik: 

The back-bolting (behind the train) is don 
the same time that the joints are bonded, :; 
is the practice to bond the rails as soon as 
are laid and before the track is ballasted. 
back-bolting requires two extra men for 
bonding gang, and they are in charge o 
foreman of that gang. 

Ballast is secured from a gravel pit at a poin 
near the middle of the line, and is distribu: 
from center-dump cars. The ballast is p 
under the track by jacking it up into positio: 
attempt being made to distribute ballast a! 
of the track. The engines can handle a trai: 
from eight to ten center-dump cars. After 
loading these cars, the spread is made by a 
ter plow which is attached to the rear or plow 
ear of the train. In ballasting there are fron 
40 to 50 men in a gang, one man being used t 
prepare the holes for the reception of the jacks; 
two jacks and four jackmen give good results 
with a force of this size. 

The pole line for both trolley and telephon 
construction is erected after the track is /aid, 
thereby permitting all material to be distributed 
by the work trains. The transmission line (40),()(}) 
volts) is strung upon a line of tower consiruc- 
tion, but as electric power is furnished by 4 
separate corporation the railway has nothins to 
do with this work. The trolley line is installed 
upon wooden poles with bracket construction, 
excepting in cities, where iron poles and spin- 
wire construction are used. 

Vitrified pipe is used for waterway cpenings 
up to 18 ins. diameter. Reinforced-concrete pipe 
is used for openings from 30 ins. to 48 ins. di- 
ameter. The larger waterways have reinfore:d- 
concrete culverts designed for Cooper’s E-50 |oad- 
ing. Such bridges as there are on this line «re 
pile bridges or trestles. 

As to the organization, the construction 
pany has a superintendent of construction, Mr 
N. B. Atwood, who cares for track work, 4!- 
lasting, line work and all other work incid:! (al 
to the construction of the railway above t 
grade. He also has charge of the constr 
and placing of all the openings for water 
He is assisted by the track, line and bridg: 
men and the material clerk, together wi'' 
office force required to handle the pay-r' 
his department. The Engineering Depa! 
of the railway company is in charge of }' 
J. Sullivan, as Chief Engineer, assisted > 
field assistants and by a draftsman who 
care of the design of structures and sub-s' 
The Engineering Department has charge 
designing and building of all structures, th 
ing, the preparation of the preliminary ' 
estimates, setting of ballast stakes an: 
centers, and all the, work incidental to 
department. 
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if the officials of water companies and city 
water-works felt undue elation over. the Special 
Master’s report in the famous Peoria electrolysis 
suit, which we published in August, 1909, the 
recent decision of Judge Sanborne, which does 
not support the Master’s report, will not be es- 
pecially gratifying. A careful study of both doc- 
uments, however, will show, as might have been 
expected, that the Court takes a very conserva- 
tive view of the whole electrolysis situation. The 
Judge’s opinion does not seem unduly favorable 
either to the railroads or to the water companies, 
for it places on the one the responsibility for in- 
jury, arising from negligence, and on the other 
the requirement of active cooperation. 

The Special Master’s findings may be condensed 
to four points: (1) The slightest difference in po- 
tential between a track system and a pipe line 
indicates the ultimate destruction of the pipe; 
(2) the double overhead trolley is the only sure 
remedy for electrolysis of underground pipe lines; 
(5) the railway companies should be enjoined 
from operating without completely preventing 
electrolysis; and (4) damages for injury may be 
recovered, even in event that the raliway com- 
pany has attempted to prevent or limit the es- 
cape of current. . 

The first point of the Special Master in the Pe- 
oria case obviously would not be stated so posi- 
tively by an engineer. It is now agreed by the 
most competent electrical engineers that consid- 
erable potentials may exist for years as in this 
case, without any real damage by electrolysis, 
that other and hidden local conditions may gov- 
‘rn, and that it is necessary to ascertain if cur- 
rent Is leaving the pipes and in approximately 

‘at quantity. Out of a mass of conflicting “‘ex- 
rt” testimony, the court has recognized - this. 

The right to prescribe the system which a rail- 

must install, provided the franchise condi- 

ns are already fulfilled, does not lie with the 
"ts, according to Judge Sanborne and the au- 
T ties he quotes. That right is a legislative 

‘on vested in legislatures, municipal coun- 

T public service corporations. _ 

_ What is now binding. on this particular electric 

‘“woy, @nd naturally on all others which wish 


ils 





to avoid trouble, seems then to be merely the 
exercising of every precaution and the employ- 
ment, in a bona fide manner, of every reasonable 
means to so perfect their return circuits as to 
substantially reduce if not absolutely prevent 
current leakage. Injunctions to that end may 
issue on condition that the complaining pipe 
owner shall cooperate to prevent the escape of 
current to and from his pipes. 

For instance take the hypothetical case of a 
railway track making a long detour where a gas 
or water-pipe line cut across lots and formed a 
better path than the track and return feeders, so 
that current went to and from the pipe causing 


deterioration. We should presume, following 


‘this decision, that after all reasonable perfection 


of bonding and auxiliary conductors, the owner 
of the pipe line would be obliged to assist the 
company by inserting insulating joints at proper 
points in his pipe line, or by permitting the con- 
nection of different points of his pipe line to an 
auxiliary conductor parallel with it, as might be 
deemed best. 

This decision, if no arguments are brought up 
to vitiate it and a decree is finally issued in 
accordance with it, 
better 
of two 


seems to lead to a 
understanding of the relative 
different public utilities serving the 
peop!e in the same territory. It seems to indicate 
that the courts will not demand an absolute free- 
dom from operating injury to one system which 
will unreasonably increase the expense and haz- 
ard of operating the other. In other words, the 
damage burden caused by the juxtaposition of the 
two plants may be irrepressible and is then to be 
divided. It would seem probable that the greater 
part of the unavoidable burden would bear on the 
newer concern, whether railway or pipe system, 
but that every reasonable measure of cooperation 
to lessen the total burden would be still in- 
cumbent on the utility first in the field. 


status 


clita taaieselealidtaniaamene 

The petition of the railway companies for per- 
mission to advance freight rates, now before the 
Interstate Commerce Commission, rests chiefly 
on the ground that the horizontal advance in 
wages, made early in 1910, has so reduced net 
revenues that an advance in rates is essential to 
railway prosperity. It is of interest, therefore, 
to see what official statistics show as to railway 
net earnings at present compared with those of 
a year ago. 

A Bulletin has just been issued by the Statis- 
tical Bureau of the Interstate Commerce Com- 
mission showing the earnings and expenses of the 
steam railways of the United States for July, 
1909, and July, 1910. The important totals in 
these statistics are as follows: 


Increase 
July, 1909. July, 1910. or decrease. 
Total operating 
WEE. « cabs-aaine $217,803,000 $230,615,000 I. $12,812,000 
Total operating 
expenses ........ 140,160,000 157,458,000 I. 17,298,000 
Total net revenue* 78,139,000 73,477,000 D. 4,662,000 





*The ‘“‘net revenue’’ is a little greater than the dif- 
ference between operating expenses and earnings as there 
are some earnings outside of railway operations. 


It is evident from the above statistics that rail- 
way operating expenses have increased faster 
than the earnings. The railways carried a heavy 
traffic in July last. They earned in round numbers 
13 million dollars more than in July, 1909; and 
while part of this increase in earning is due to 
the fact that about 5,000 miles more of line were 
in operation this year than last, the average 
earnings per mile of line were increased, proving 
that. traffic was actually heavier. Operating ex- 
penses, however, increased in still greater ratio. 
Seventeen and a quarter million dollars more was 
paid out to run the railways in July, 1910, than 
in July, 1909, and there was over four and one- 
half million dollars less to pay taxes, interest and 
sinking fund charges on bonded debt, to lay out 
on permanent improvements and to pay divi- 
dends to stockholders: This is net. quite the 
whole story, either, for the Commission’s statis- 
tics show that one-twelfth the annual taxes, for 
1910 were nearly a million dollars more in 1910 
than in 1909. This extra burden of taxes makes 
the net revenue available for interest charges, 
dividends and permanent improvements for July, 
1910, less by five and one-half million - dollars 


than in July, 1909. If this falling off in net rev 
enues for July continues for a year, it would re 
duce the net revenues above expenses and taxes 
by 66 million dollars 

Of course this is the story of only a single 
month, but it seems to us a stronger argument 
by far for an increase in rates than any that we 
have seen before. 

een vmnysninenligtpelpitipiladipeyntnentdsanitey 


A New Proposal to Secure Power on a Large 
Scale from Intermittent Natural Sources. 


In Engineering News last year (May 13, 1909 
pp. 509, 511 and 522) we recorded the work of 
two American engineers, who have independently 
been seeking to utilize the energy of solar radi- 
ation for the development of commercial! 
The striking thing about both of the 


power 
rather 
similar methods noted was the employment of a 
small temperature drop in the working media 

a radical departure from the methods adopted 
by Ericsson in his sun-power engine and | 

later imitators. 


In September, in a paper before the Engineer 
ing Section of the British Assoc‘ation for th 
Advancement of Science, Prof. R. A. Fessenden 


of Washington, D. C., outlined a plan for ad 
veloping power from two natural sources—th: 
sun and the wind This paper aroused no littl 
interest, especially abroad But so far as solar 
power was concerned, his scheme involved the 
same idea of working with a small temperature 
drop 

He also proposed to combine wind and sun- 
power apparatus with the idea that such a 
plant could furnish a fairly constant power 
output with only moderate storage Windmilis 
would pump water from a subterranean reser 
voir, 1,000 ft. below ground, to a surface pond 
ind the return of the water to the lower reser 
voir would be used for the generation of power 
by some sort of a hydro-electric plant in the 
bewels of the earth The two features of nov- 
elty in Prof. Fessenden’s scheme have seemed 
to be the combination of windmills and solar- 
heat engines and the subterranean reservoir 
Much interest was also aroused by his intima- 
tion that he has a 3,000-HP. plant of combined 
wind and sun-power apparatus under construc- 
tion at a worked-out copper mine. 

In view of the great interest displayed in this 
country and abroad in Prof. Fessenden’s paper, 
it seems of interest to compare his ideas with 
schemes already worked out, like those of Mr 
Frank Shuman, and of Mr. John Boyle, Jr., and 
Mr. H. E. Willsie (Eng. News, May 13, 1909). 

In Prof. Fessenden’s “solar-boiler,” the water 
would be directly exposed to the sun’s rays 
under the double glass roof of a building which 
forms really the shell of the boiler. The steam 
or vapor would be generated at, or near, atmos- 
pheric pressure and would be led off to a low- 
pressure steam turbine discharging into a con- 
denser. Details of the design are not given, but 
it is stated that the water to be used under the 
glass roof would contain a small amount of 
potassium bichromate and would flow in thin 
streams over the floor of the absorption room, the 
thickness of the stream being regulated to the 
amount of solar radiation being absorbed at any 
moment. The glass of the roof would be tinged 
green by a slight amount of iron sulphate so as 
to reflect back into the interior any radiation 
from the water itself, while still being fairly 
transparent to the sun’s rays. It is stated that 
no special provision would be made to keep the 
boiler particularly tight so long as it would be 
worked at or slightly above atmospheric pres- 
sure. We assume that the turbine would either 
pump water when the wind and commercial load 
were slight, or would furnish power direct when 
the wind and load were heavy. 

One large windmill, or a series of smaller wind- 
mills mounted upon a turntable, is proposed 
for utilizing the energy of the wirid, par- 
ticularly when the sun is not shining. These wind- 
mills would be cénnected in some way by rope 
drives to a common shaft drive which would pass 
down the shaft of the proposed subterranéan 
plant for driving pumps at the lowest level in 
order to elevate the water to the surface ponds, 
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thereby storing the energy secured from the 
wind. 

In the Schuman scheme, a sheet of water 
flows along inside a structure with a glass roof, 
the water being covered with a thin layer of 
paraffine to better retain the heat absorbed. The 
Structure is carefully designed to be tight under 
expansion and contraction, although the idea is 
not to develop vapor from the water. The hot 
water would be led to a great insulated storage 
tank, from which it was to pass to a low-pressure 
steam turbine discharging into a condenser. 

Difficulty has been found, however, in obtaining 
or designing a steam turbine to operate with a 
mixture of steam and water. Instead, therefore, 
a special reciprocating engine has been built 
which can use steam carrying a high percentage 
of water and tests of it, we are informed, have 
shown excellent results. 

In the Willsie plant, as finally built and oper- 
ated at The Needles, Cal. (a 20-HP. plant), a 
sheet of water is also exposed directly to the 
sun's rays in a building having a glass roof, 
and is circulated rapidly through the plant. It 
goes to storage or flows around pipes carrying 
sulphur dioxide, which in turn is vaporized to 
drive a reciprocating engine. The dioxide-engine 
condenser consists of piping kept wet by trick- 
ling water, the evaporation in this desert atmos- 
phere being sufficient to do the necessary cooling. 
From experience with this plant the cost of larger 
plants has been estimated as follows: solar 
heater, $100 per HP.; storage plant (for 100 
hours), $10; engine and pumps, $20; dioxide 
vaporizer, $15; condenser, $15; sulphur dioxide, 
$1.25; emergency steam boiler, $2.75; total per 
HP., $164. The cost of power from such a plant 
of 400 HP. is estimated at 0.61 cts. per HP.-hr., 
made up of interest, maintenance, depreciation 
(0.19 cts.), labor (0.27 cts.) and supplies (0.15 
cts.). 

From the work that has already been done, it 
seems improbable that Prof. Fessenden will be 
able to regulate the flow of water through his 
glass absorption houses closely enough to follow 
the slight fluctuations of vapor pressure so as to 
maintain atmospheric pressure and to avoid con- 
sequent inleakage of cool air or out-flow of 
energy-laden vapor through his loosely built 
structures. 

Prof. Fessenden has planned his power storage 
on the assumption that 1 cu. yd. of water 
falling through 1,000 ft. generates 1 HP.-hr. The 
correct energy-equivalent is really 0.853 HP.-hr. 
His estimate of $2.65 per HP.-hr. capacity for 
the cost of the concreted shaft and subterranean 
reservoir needs increasing therefore to $3.15. The 
cost of excavating and concreting in this work is 
claimed to be only $2 per cu. yd. of final storage 
space, the figure representing actual tenders. 
In view of the recorded cost of shaft-sinking 
similar to this proposition, such a figure seems 
too low, and between $4 and $20 would more 
nearly agree with results of practical experi- 
ence. 

It is one thing to secure an informal tender for 
this sort of job, involving unknown and unforeseen 
difficulties, at a low price per cubic yard; but it 
is a far different thing to push the work to a 
satisfactory end at that cost. Moreover, this 
estimate includes nothing for surface tanks. If 
the plant is in a desert country, the tanks must 
be covered or evaporation will be excessive. 

Adopting the minimum figure noted, $4 per cu. 
yd., of subterranean reservoir, it is necessary, 
then, to increase Prof. Fessenden’s $2.65 per 
HP.-hr. of storage capacity from the $3.15 just 
noted to $6.80. 

Immediately, a great contrast is seen between 
the cost of Prof. Fessenden’s power storage 
scheme and the cost of thermal storage tanks as 
used in the small Willsie-Boyle plant in Cali- 
fornia, where the first cost of storage plant per 
horsepower-hour was only 10 cts. This great 
contrast, of course, results from that fact that 1 
B.T.U. equals 778 ft.-lbs., that is, as much energy 
is stored in raising a pound of water 1° F. in 
temperature as in lifting it 778 ft. vertically in 
space. 

An efficiency of 97.6% for the pumps and 91% 
for the impulse wheels, giving a charge-discharge 
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efficiency of 88.8%, was assumed by Prof. Fes- 
senden. These figures, however, savor of the per- 
fect conditions of the physical laboratory rather 
than conditions of actual practice. Reducing 
these efficiency percentages to the more probable 
but, for common practice, still high figures of 85% 
for the impulse wheels and 90% for the pumps, 
including the losses in driving the pumps 1,000 
ft. below ground, an over-all figure of 76.5% 
seems to be about the most that could possibly 
be attained. 

In the paper before the British Association, 
it was stated that actual tenders have placed the 
cost of the house serving as a “solar-boiler”’ at 
$10 per HP.; of the low-pressure turbine and 


condenser at $25; dynamo at $15; pumps and im- - 


pulse wheel at $7.50. Nothing is said about 
the cost of windmills, but we may assume that 
this could not be less than $7.50 per HP. The 
principal figure surprisingly low here is the $10 
per HP. for the “solar-boiler’”’ building; it will be 
noted that, at the Willsie -solar-power plant in 
California, equivalent apparatus cost $50 per HP. 
The total claimed, exclusive of storage facili- 
ties, appears to be $57.50, but this may be ex- 
pected to rise to $80 per HP., if we add in the 
cost of windmills and increase the cost of the 
absorption apparatus to one-half the actual cost 
of construction in this country. 

Turning attention now to the all-important cost 
per horse-power of mechanical power-storage 
plant sufficient to provide two weeks normal out- 
put, computation shows the enormous figure of 
$2,110, making a total of $2,190 for the whole 
outfit. Even this enormous figure makes no pro- 
vision for the cost of the surface reservoirs for 
the water. However, let us pass these for the 
present and see what the cost per horse-power 
per year would be on the first cost basis just 
shown, $2,190 per HP. 

For this computation let us accept the charges 
assumed by Prof. Fessenden himself, viz.: inter- 
est 4%, depreciation 2% (4% on machinery), and 
labor 2%. We have then a prospective power 
cost of $177 per HP. per year, which doesn’t 
sound quite so much like getting power for 
nothing. In fact, as Prof. Fessenden himself 
sets down the cost of steam power as $15 per 
HP. and gas power as $10 per HP., the cost of 
his power scheme would seem to put it wholly 
out of the running. 

The slip by which Prof. Fessenden has been 
led to promulgate such fallacious ideas before a 
distinguished scientific body was his use of only 
14 hours of power storage in his computations 
instead of the two weeks (336 hours) which he 


thought he had used when he wrote: 

Measurements made during the past ten years show 
that it is necessary to provide storage capacity for 
at least two weeks, except under abnormally favorable 
conditions. One day the idea suggested itself 
of using a negative instead of a positive gravitational 
potential. The upper reservoir would then lie on a sur- 
face of the earth. A shaft would be excavated 1,000 ft. 
deep, and at the bottom of this shaft, chambers hollowed 
out and ferro-concreted for the machinery and for the 
lower reservoir. . . Estimates were obtained from 
three different firms of mining engineers in Philadelphia 
which showed that a shaft 1, ft. deep could be dug, 
properly timbered and the necessary chambers bollowed 
out at the bottom and ferro-concreted so as to withstand 
the water pressure, at a cost not to exceed 8s. per cu. 
yd., and tenders were made at that price for a 5, HP. 
plant. Assuming as before, two weeks’ storage and an 
efficiency of 75%, the capital cost per horsepower-hour 
(sic) will be £7 10s. 

The cost of the storage works in reality com- 
pletely overshadows that of the machinery em- 
ployed and this mistake is, indeed, so important 
that, granting every one of Prof. Fessenden’s 
original and improbable unit costs, the actual 
cost of power still rises to such an excessive fig- 
ure that this scheme is shown to be wholly im- 


practicable. 


LETTERS TO THE EDITOR. 


Economic Comparison of Railway Tie Material. 


Sir: Under the title of “An Economic Comparison of 
Railway Ties of Different Materials," Mr. Neil N. 
Campbell, in Engineering News, Sept. 22, 1910, p. 302, 
discusses at some length the mathematical factors rela- 
tive to the cost and life of ties of various species. The 
saving factor in his article is the latter part of the first 
paragraph, which states that: “It is not the purpose 
of this article to arrive at any final conclusion which 
would apply in any locality or time, but merely to show 
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methods of comparison and the results obtaine: 
use.”” This reservation is obvious as regard: 
mulas given, but it would appear that the ta 
tempt to state conclusions. 

The financial formulas are interesting be 
point the way towards final results if work: 
definite cost figures for given conditions. 4; 
tion, however, that these formulas are new 
would be incorrect, for essentially the same , 
or at least the fundamental basis for them. 
used by German foresters for years in detern 
results where reoccurring charges are incurr 
tically the same formulas were presented by 
Alleman in a paper on “Modern Timber Pr, 
published in the April, 1907, (Vol. 24, No. 2 
ings of the Engineers’ Club of Philadelphia. 
man gave credit for his mathematical sta: 
Prof. John A. Miller, of Swarthmore College. 
results were presented by Mr. Alleman in ; 
convenient form in tables showing the annu 
against ties if the original cost, life, and relay; 
are known. 

In the tables in Mr. Campbell’s articles w 
comparative values of ties of different mater 
and without the use of tie plates, it seems eviie 
erroneous conclusions are drawn. The basi 
conclusions is the life of the ties and their 
text states that Table I shows the average life 
in track of ties used on representative railroad 
United States, having a total mileage of 62,305 
II is supposed to show the same data, except that ¢ 
plates are used, and it is assumed without ‘Ter 
basis that the ties will resist mechanical wea; 
as they resist decay. Without questioning the 
the information given, it is certain that averag: ir 
on life and cost of ties are of no value, be 
would mean that the life of ties under heavy whee! 
loads and dense traffic on one road is averaged wii} the 
life under conditions elsewhere which are muc) 
severe, giving a figure which means absolutely nothing 
under any given condition. The same is true as regard: 
cost. Again, in the table where it is assumed tha: 
tie plates are used, nothing is said as to the size and 
design of the plates, and on this factor alone would de- 
pend whether the ties wore out before they decayed 

As regards the influence of treatment, the comparisons 
between untreated, straight creosote, and Ruepinzg are 
purely academic, because it is certain that there is no 
compilation, nor has a complete series of tests ever 
been made, showing comparative results with the straight 
creosote and the Rueping process on all of the species 
named. In fact, the Rueping process has been in prac- 
tical use only about seven years; so to say that it wil! 
preserve a beech tie 15 years as against 17.5 years with 
straight creosote, is stating an unproven theory. As a 
matter of fact, beech ties in France give 28 years’ 
service with full-cell creosote treatment. Table II shows 
a difference in life of 6 years between untreated and 
creosoted locust, and also assumes the creosoting of 
hickory. Locust is one of the hardest and most durable 
woods, and not only will not creosote readily, but does 
not need it; while hickory is a negligible factor as a 
tie timber, and is almost as impervious to creosote as 
metal. 

The most misleading statement of all is regarding 
catalpa, and to give it first place, untreated, in com- 
parison with treated or untreated wood of other species 
is decidedly unfair. The heartwood is acknowledged to 
be resistant to decay, but the thin sap rots quickly, and 
the wood is so soft that even under moderate traffic it 
would no doubt be worn out long before 20 years had 
elapsed. Moreover, the timber is not plentiful, and 
authoritative evidence that catalpa ties have ever been 
used on a commercial scale, or are as lasting as the 
catalpa enthusiasts claim, is lacking. It is significant 
that of the fifty railroads which reported to Engineering 
News in 1908 (June 4, 1908, p. 602) regarding standard 
practice as to ties, not one reported the use of catalpa 

Yours very truly, 
24 E. A. Sterling 
Forester, Pennsylvania R. 
Philadelphia, Pa. Oct. 27, 1910. 
—_-—_- -—— e-— -—--—- -- 


Method of Measuring Concrete Work. 


Sir: The ‘Chicago Rules for Measuring Excavation 
and Concrete Work’’ published in Engineering ‘ews, 
Nov. 3, p. 492, should be of interest to all contractors 





hat 


th 


less 


and engineers who do any work on a unit price bas's, or 
who are engaged in estimating and computing costs of 
work. 

There has evidently been a serious endeavor to con- 
struct formulas, or rules, which shall automatically adjust 
themselves to the cost of varying classes of work. It is 
greatly to be regretted that these formulas are based 
upon a wrong conception of the various distinct 201 s¢P- 


arate labors which go to make up the cost of «oncrete 
work, and these, in consequence, will undoubted!y prove 
a source of trouble and dispute as soon as they are '0 
force. 

The writer holds that the fundamental law of measure 
ment is, that all quansities of materials and la) + should 
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vcasured net ag finally left in the building or struc- 
ind that all extra labors and waste, etc., should 
need for in price and not in measurement. It 
ws from this law, that works of a temporary char- 

- should not be measured unless they form a distinct 
‘ item which can be separately measured. Thus, 

io not measure staging for brick masons, sheeting 

trenches, etc.; but we do measure forms for con- 
because they are a separate and distinct opera- 
ry labor item necessary to the construction of con- 
work. It also follows that work requiring more 
an ordinary amount of labor to perform should be 

: separately, and not paid for by an excess meas- 

ent of the ordinary work, and therefore, a concrete 

1 x 1x 10 ft. should not be priced as 70 cu. ft. 

nerete in mass foundation work, but should be 
ed as 10 cu. ft. at a higher price than the founda- 
» of concrete. 

» of the objects of the framers of the ‘Chicago 
Rules’ appears to be to eliminate all measurement of 
forms to concrete work, allowing an excess measurement 
of conerete to pay for the same. Presumably one diffi- 
culty is that of measuring something that cannot be seen 
when the building is finished, another difficulty is that 
there is no established unit of measure for forms, and if 
board feet of lumber are measured, the engineer is afraid 
that his owner’s interests will suffer, as he has no check 
upon extravagant use of lumber. It is the practice of 
the writer's firm to measure and value all form work 
by the square foot of surface contact, and we believe 
that this method is superseding the old method of 
reckoning by board feet, which is still in use by many 
large firms. The square foot of surface does give a defi- 
nite and unchanging unit to measure. There are always 
the same number of square feet to center in the under 
side of a floor, although the lumber used on similar 
work by different companies may vary. 

We think the Associations who have adopted these 
rules would have done far better if they had recognized 
the item of form work as a separate item, and devised a 
separate method of measuring and valuing it, and 
further, better results would have been attained if they 
had constructed some rule which should adjust the price 
according to the character of the work done, rather 
than inflate the measured quantity of small or thin 
pieces of concrete work. We believe that it will not be 
difficult for an unscrupulous contractor to take an un- 
fair advantage of these rules, and that in endeavoring to 
simplify and codify the measurement of concrete work, 
they have added to rather than lessened their troubles. 

An instance of the actual working of the rules may be 
of interest—Assume a reinforced-concrete floor slab 100 
< 50 ft. and 4 ins. thick carried by 20 reinforced-con- 
crete beams 50 ft. long, each 12 x 12 ins. in section be- 
low the slab, the beams resting on 80 concrete columns 
10 ft. high and 12 ins. square; actual quantity of con- 
crete, 3,467 cu. ft.; quantity according to the rules, 
13,100 cu. ft. As another instance: assume a concrete 
wall 6 ins. thick, 100 ft. long, 10 ft. high, with ten 
pilasters 18 x 8 ins. projection; actual quantity of con- 
rete, 600 cu. ft.; measurement according to rules, 1,550 
cu. ft. 

We suggest that though engineer and contractor mea- 
sure in good faith, it would be exceedingly difficult to 
convince any hard-headed board of directors, or zealous 
municipal reformer, who had troubled to look into the 
matter, of the accuracy and justice of such measure- 
ments as the above. 

Our object in calling attention to this is two-fold: That 
we desire to protest against the possible general adop- 
tion of similar codes framed upon wrong lines, and 
we want to call attention again to the fact that form 
work is a separate item in all concrete work, and until 
this is recognized, and the contractors and engineers 
measure and price same separately in unit price contracts, 
trouble and unfairness to one side or the other is bound 
to result. Yours truly, ve 

Leslie H. Allen. 
Aberthaw Construction Co. 
8 Beacon St., Boston, Nov. 10, 1910. 


Flies and the Disposal of Garbage and Refuse. 


Sir: In your issue of October 20, p. 419, you referred 
‘n an editorial note to a report by the writer as Chair- 
tan of the Street Cleaning and Garbage Disposal Com- 
‘ee of the American Society of Municipal Improve- 
ots, in which you placed considerable emphasis on 
one of its minor points, namely, a reference to the trans- 
‘on of disease by flies which delight to make their 

‘tat in decaying organic matter. 

writer is always glad to be ‘‘set right’? upon any 
‘ion, when he is in error, but the weight of evidence 
progressive investigators of the present day, both in 
country and abroad, substantiates more and more 
usively the charges brought against the fly. It is 
‘ all necessary for the wr‘ter to take up the discus- 
or many far abler men have given to the subject 
vestigation, and their published reports, verify- 
‘ng folly the premises, can be readily secured. 
Be ay : ‘scussion of such questions should rarely be in- 
— in by those who have simply read reports, for 
ove competent to discuss them are the men who have 





not 
sion 


args 


had opportunity for direct investigation and can speak, 
therefore, from personal experience. 

The writer, however, stated in the report to which you 
have referred that he was not discussing the question 
of disease transmission by flies, but mentioned it inci- 
dentally as one of the features to which many communi- 
ties were devoting investigation. 

While commenting on this general subject, the writer 


. will venture to call attention to another matter discussed 


at the convention, namely, the advocated feeding of gar- 
bage to hogs as an excellent means of disposal. It is 
granted, without objection, that the feeding of fresh 
garbage, untainted, may be desirable, but surely no one 
familiar with the handling of garbage can for one mo- 
ment maintain that the refuse that reaches the hog pen, 
as gathered in communities, is ever in a fresh and sani- 
tary condition. 

Your attention could be called to at least one instance 
where hogs have died in numbers after feeding on mu- 
nicipal garbage, and to such a case where the farmer's 
only regret was that he did not discover the dying 
condition of his hogs in time to kill them, so that their 
bodies might be sent to market instead of to the offal 
heap. 

The writer has taken up this subject with those di- 
rectly interested in many places, and the almost univer- 
sal sentiment is that for the best interests of the com- 
munity the practice of feeding garbage to hogs should 
be absolutely prohibited by law, not because fresh and 
sanitary refuse or swill would be harmful, but because 
of the practical certainty that when such material is 
delivered it is unfit even for hogs to eat. 

Yours very truly, 
Louis L. Tribus, 
Consulting Engineer and Commissioner of Public Works, 

Borough of Richmond, New York City. 

[We do not question the existence of published 
and unpublished opinion to the effect that the 
garbage-fly combination is a means of spreading 
disease. What we do question is the existence 
of scientific proof that there is sufficient danger 
from the combination to warrant serious con- 
sideration and any considerable extra expense in 
connection with garbage disposal methods. 

As to feeding city garbage to hogs, we see 
nothing in our correspondent’s assertion to prove 
that the practice is a menace to public health. 
Stories about the wholesale death of garbage-fed 
hogs have no-special significance unless the real 
cause of death is fairly established; and once it 
is proven that partly decomposed garbage is 
death to hogs no one pecuniarily interested is 
likely to feed it to them. Anyhow, a moderate 
amount of city or state sanitary inspection would 
guard against such danger as might exist. But 
Supposing garbage did kill hogs and the de- 
ceased were converted into ham, bacon, sausage 
or salt junk, what would happen to the eater 
thereof? We do not ask the question because 
we advocate the marketing of meat from animals 
that have come to an untimely death, but sim- 
ply because in the sentimental as opposed to 
the scientific discussion of current sanitary mat- 
ters so much is taken to be a menace to the 
public health which is founded on old-time 
notions which associated disease with filth and 
odors. Such notions were and are all right for 
those who had or have no other index of health 
dangers than the eye and nose, but engineers 
and other scientists should base their theories 
and practice on something more definite, when- 
ever it exists.—Ed.] 


Lengths and Deflection Angles of Transition 
Curves. 


Sir: The article by Mr. C. P. Howard in your Oct. 13 
issue, on ‘‘How to Run in Transition Curves Without 
Tables,”” prompts me to submit a formula for the length 
of spiral, which I developed several months ago while 
converting tables of spirals into metric units for use in 
Mexico. 

Using the following notation: 

E= elevation of curve in inches. 


o> of track. 
= velocity in miles per hour. 


v = velocity in feet per second = is” 


D = degree of curve. 
R=radius of curve. 
L = length of spiral in feet, 


the formula for theoretical superelevation is, 


‘ 


v?x12 (vm 
x ona 
9 g 5 


E=-—— = —————— x1 
82.16 R 82.16 x 5730 
= .0001404 DV*g 
= .000661 DV, when g= 4 S. ve. 
= .000689 DV* for 85-1b. rail 2 °/r-ini. head. 
= 000685 DV? for 55-Ib. rail with 2%-In. head. 


Prof. A. N. Talbot's formula, E = .00069 DV?, is based 
on the fact that the track level gage is the width of the 
rail head wider than the track gage. 

The reports on spirals from ali the main roads in the 
country to the American Railway Engineering and Main 
tenance of Way Association in 1909 brought out the fact 
that the maximum rate of attaining elevation on curves 
without discomfort to passengers is about 1'/, in. per 
sec. on tangent and spiral, and according to the New 
York Central report by C. J. Parker, Prin. Asst. Engr., 
5/, in. per sec, where the runoff is on straight track (see 
pp. 420, 422, Part 1, Vol. 10 of the A. R. E. & M. W 
Assoc. Proceedings). 

Since the elevation of the curve is E inches, at the 
rate of 1'/s inches per second it would take - 

i 

The distance 
6 

= Ev feet. 


— OF */, E 
seconds to attain the full curve elevation 
traveled in attaining this elevation would be 


Therefore the length of spiral, 
6 


L —Ev 
7 
6 2 
x .00066 DV? x — V = .000830 DvV* 
7 15 
Dv* 
1200 
Calling a the rate of change of degree of curve in 100 
a... 
100 D 120000 
a= —_=-—-__— 
L ys 
To find the formula for any other rate multiply the 
above formula by the inverse ratio of the new rate to 
the rate of 1'/, ins. per sec. 
The run-off rate of °/,-in. a second requires that 
L 7/5 x .0OO83 Dv* 00116 Dv", 
Using Prof. Talbot's formula for elevation, E = 00069 
DV?, and a rate of 1 in. per sec., the formulas are, 
Dv* 100000 
L anda ---, 
1000 v3 ‘ 
The values found from the above agree with his 


recommended lengths of spirals for different speeds 
It is my opinion that the spiral should receive the same 


grade compensation as the curve with which it connects 
as a rough allowance for the extra resistance on the 
spirals due to the force required to twist the trucks 
change the relative position of the cars, and attain the 


curve elevation. 


Robert S. Beard. 
Kansas City, Mo., Oct. 16, 1910. 


—_—_—_—— e— — —_ 

Sir: Referring to Mr. C. P. Howard's article on Tran 
sition Curves in your issue of October 13, let attention 
be called to the fact that: 

If the curve be laid in with six equal chords, the de- 
flection for the first chord in seconds is the length of the 
chord in feet multiplied by the degree of the central 
curve, and the following deflections are 4, 9, 16, 25, and 
36 times this. 

If the curve be laid in with ten equal chords, the first 
deflection in minutes is the length of the chord stations 
multiplied by the degree of the central curve, and the 
following deflections are as before. 

These are both approximate rules, but entirely good 
for spirals whose total central angles do not exceed 15°. 
Both rules are given in the subscriber's ‘‘Railroad Field 
Geometry.”’ The second rule is due to Mr. Jenks B. 


Jenkins. 
Wm. G. Raymond. 


State University of lowa, Iowa City, Oct. 28, 1910 
—_--— — ——<3 & a _ - —-- — — 


ELECTRIC HEADLIGHTS ON ELECTRIC CARS of in 
terurban railways were included in the investigations of 
the Indiana Railway Commission as to the use of high- 
power (electric or acetylene gas) headlights on locomo- 
tives. The motormen who gave evidence were uniformly 
in favor of the electric light as a safety device, enabiing 
them to see obstructions on the track at sufficient distance 
to allow of the cars being stopped before collision occur- 
red. They estimated that the light illuminated the 
track for a distance of about 1,000 ft., and that care 
traveling at 50 and 55 m. p. h. could be stopped in 700 
to 1,000 ft. on emergency. Several of the witnesses cited 
cases where accidents were avoided in this way, but 
which could not have been avoided if the cars had been 
equipped with oil headlights. There is very little trouble 
from the motormen being dazzled by the lights on oppos- 
ing cars or being unable to distinguish signals and 
markers in the light from their own headlights. In 
cities and towns, the light can be screened or reduced. 
The evidence indicated that a high-speed service of 
electric cars could not be maintained safely without the 
use of high-power headlights. The above particulars 
are taken from the annual report of the Indiana Railway 
Commission. While the use of electric headlights Is 
somewhat exceptional on steam railways, it is prac- 
tically universal on electric railways. The tests, con- 
ducted for the Indiana Railway Commission and in which 
high-power locomotive headlights were shown undesir- 
able, were described in Engineering News, April 21. 
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The First Garbage Reduction Works Built by 
an American City; Columbus, Ohio. 
By |. 8. OSBORN.* 


On July 20, 1910, the city of Columbus started 
the operation of the first municipal reduction 
pliant designed and constructed by a municipality 
for the disposal] of garbage. The majority of 
the larger cities in the United States have their 
garbage disposed by the reduction process under 
contract with private companies. The only other 
garbage reduction plant owned and operated by 
a municipality was purchased by the city of 
Cleveland, Ohio, in 1905, from the Newburg Re- 
duction Co., who formerly had disposed of the 
city’s garbage by contract. It was the only mu- 
nicipal of this type in operation until the 
the Columbus plant. 


pant 
starting of 

From a commercial 
of garbage has in 
although failures 
other 


and 


standpoint the reduction 
cases proven successful, 
occurred in this 


disposal, due to 


most 
have 

methods of 
lack of 


as well 
faulty 
man 


as in 
design proper attention and 
agement. 
From a sanitary standpoint the reduction of 
garbage has been looked upon as being very un- 
desirable, largely to the manner in which 
the plants have constructed and operated. 
This will continue to be the case as long as cities 
contract for the disposal for a 
The contractor cannot 
an expensive pay 
the from a sanitary 
Under contract 
it is considered chiefly from 
standpoint, 
which consists in obtaining 
the largest remuneration 
possible at the least cost. 
INCEPTION OF THE 
PROJECT. Previous to 
April, 1906, the city of 
Columbus contracted for the 
collection and disposal of 
The contract has 
very unsatisfactory, 


due 


been 


short term of 
afford to install 
much attention to 


years. 
piant, or 
design 
standpoint. 


a commercial 


garbage. 
proven 
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up to the 
pliant. 

After making an extensive study of the garbage 
problem, the city at the expiration of the contract 
issued bonds amounting to $290,000 to cover the 
cost of a disposal plant and collection equipment. 
The city officials decided to contract for a crema- 
tory and dispose of all garbage and refuse by 
cremation. Before the plans were carried out 
a change of administration took place and the 
newly elected officials decided to contract for a 
reduction plant so as to obtain by- 
products from the garbage, which would make 
returns that could be applied on the cost of dis- 


time of. starting the reduction 


complete 


emp 
eh 

% 
fo an Se 
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20 years. The capacity is about a. 
amount of garbage collected at the pre: 
As the city grows the plant will operat, 
force and more hours per day. 
COLLECTION AND SHIPMENT.) 
bage is collected in wagons which have 
stee] bodies and sectional canvas cove; 
hauled to a central loading station, |, 
the Hocking Valley R. R. near Mound s 
1 to 3). The wagons number 34, of 
the average 25 are in regular service. 
The loading station consists of a bu 
ft. wide by 90 ft. long, with a railroad 1) 


{ 


tending through, which allows two cars : 


Ay 


Dumping Wagon Into Car 


FIGS. 1-3. COLLECTING 
GARBAGE AND LOADING F' 
SHIPMENT TO REDUCTION 

PLANT, COLUMBUS, C. 


The Loading Station. 


Covered Garbage Wagon. 


in poor collection service and in the nuisance 
caused by odors from the reduction plant. The 
plant was one of the early types and was con- 
structed at small first cost, with little regard for 
the sanitary features, because the small amount 
paid the contractor was not sufficient to even 
pay for the cost of collection. 

At the expiration of the contract in April, 1906, 
the city installed a municipal collection system 
and disposed of the garbage by burying it on 
what is known as the English farm, located about 
mile southwest of the city limits, which is 
»wned by the city. This method was continued 


one 


*Engineer-in-Charge, Garbage and Refuse Disposal, 
Board of Public Service, Columbus, O 


posal. After advertising twice and not receiving 
satisfactory bids, the city decided to design the 
plant and contract for the several parts sepa- 
rately. By this plan it was able to accept such 
machinery and equipment as had proven most 
satisfactory and at the same time not be de- 
pendent on any one particular patented process. 

In designing the Columbus plant the first ob- 
ject was to make it as sanitary and as free from 
undesirable features as possible, and at the same 
time to make the appearance of the buildings 
and layout of the plant agree favorably with 
other municipal improvements. The plant is de- 
signed with sufficient capacity to take care of 
the future growth of the city for a period of 


side the building when the large track doors ar 
closed. 

The wagons are drawn up an incline driveway) 
on to the second floor of the loading station, 
and by means of power hoist the front of 
wagon body is elevated, discharging the garbax: 
out of the rear end into the garbage cars be!ow 
All: work at the loading station is carried on 
inside of the building, so as not to cause any 
complaint from the Surrounding community on 
account of unsightly appearance or odors 

Adjoining the loading station are the sta 
for the collection department, having a capac t) 
for stabling 100 horses. The offices of the 
lection department and a locker bathroom 
the men are placed on the second floor o! 
stable. 

The cars are constructed with semicircular 
bodies, especially designed for hauling gar! se 
The body is mounted on trunnions to allow turn- 
ing when being unloaded. The cars are four in 
number and have each a capacity of 1,400 cu [t. 
or 40 tons. Two cars are at the loading sta‘ ion 
while the other two are being unloaded a! the 
reduction plant. 

Between seven and eight o’clock in the e\ 1g, 
each ‘day’s collection is délivered at the mr iuc 
tion plant by the railway, and the empty «ars, 
after being thoroughly cleaned, are retur: | 
the loading station. 


The Reduction Plant. 


The reduction plant is located abo 
miles south of *he center of the city 
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to River, adjoining the sewage purification 
railway tracks at the plant are on top of 
levee which surrounds the building site, 
t 10 ft. above the ground floor of the build- 
This elevation allows all material coming 
e plant to be discharged from the cars by 
ity. The coal is discharged from side or 
ee dump cars into the storage bins in front 
1e boilers. 
the plant 
162 ft. by 76 ft; 


four buildings: Main 


Green Garbage Build- 


there are 


ing, 
oo ft. by 40 ft.; a small office building, and 
ble. 
‘EPTION OF GARBAGE.—The garbage 


delivered at the 
iy track scales and 


plant is weighed on the 
is then run into the 
Garbage Building, which has railway 
; extending through it. The body of the 
» is then turned on the trunnions by means 
»wer hoists and the contents are discharged 
sorting floor below. The free water is 
ed off through a gutter extending the full 
of the building, covered with perforated 
The swill water from the gutter is 


ly i 


or re 


ES in ed into a catchbasin, from which it is dis- 
ie charged into the grease-separating tanks and 
evaporated, 

oA The garbage is sorted, and is then shoveled 
2 n a 24-in. seraper conveyor, which extends 
be 


full length of the Green Garbage Building. 
Connecting the Green Garbage Building with the 


Bete 


Main Building is an incline truss which carries 
earbage conveyor to the top of the Main 
Building and then along the bottom chord of the 


roof trusses and over the tops of the digestors. 
Swive! spouts from the conveyor to the digest- 
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‘nable the garbage to be discharged di- 
into the digestors. 

. “ESTORS.—The digestors are eight in num- 

on 4 Hach digestor is 7 ft. in diameter by 14 

rs, 4 h, is constructed of 54-in. flange steel, and 

F apacity of from ten to twelve tons of gar- 

i ‘c* The inside Is Ifned with cement and tile 

sins thick, so as to protect the digestors from 

e to the agitating of the gritty material 

iling, and at the same time resist the 

‘{ the acids which would attack the metal. 


ear 


the action 
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At the top of each digestor is a round 18-in. 
cast-iron inlet door and frame, and on the bot- 
tom is placed a 16-in. flanged outlet for attach- 
ing the discharge valve. 

The outlet castings are tapped on opposite sides 
for pipe connections through which live steam is 
admitted for cooking. The steam is turned into 
both connections at the same time, and as the 
discharge from the steam nozzles comes together 
the steam spreads and circulates through the 
mass. The top of the digestor is connected by 
a brass pipe to a condenser. When cooking, the 
steam is allowed to escape through a \%-in. by- 


pass, so as to insure againt the digestor becom- 








hot-well and then passed by 


Longitudinal 
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errr 


a vent line to the 


boiler furnaces. 


The time required for cooking varies with the 
quality of garbage, but averages about six 
hours, with steam at 60 to 70 Ibs. pressure as 
it enters the digestor 

PRESSES.—The presses which are connected 
to the receiving hopper are of the continuous 
roller type They were designed by Mr. Charles 
Edgerton, especially for handling garbage The 
presses are constructed throughout of cast-iron, 
wrought- steel and cast-steel, with renewablk 
wearing strips, take-up boxes and cleaning 


brushes. Each press is enclosed in a vapor-tight 
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Storage Terk 





Triple Effect Evaporators 
Pump 


Llevator 


Vacuum 


ing air-bound and thus prevent 
“the steam from entering. 

‘The digestors are arranged in 
nests of four connected to a 
common receiving hopper by a 
large gate valve and nozzle on 
the bottom of each digestor. 

The garbage when cooked is discharged through 
the valve into the receiving hopper, which is di- 
rectly above a roller press. Four digestors to- 
gether with one receiving hopper and one roller 
press form a unit. 

The vapors arising from the mass in the re- 
ceiving hopper are conducted by a vent line to 
a condenser, which with the condensers for the 
digestor is connected to a vapor-tight steel hot- 
well. Any odors carried by the gases and not 
taken up in the condensers are trapped in the 


yd 


ES opve 


FIG. 4. “PLAN AND SECTION OF MAIN BUILDING, COLUMBUS GARBAGE 
REDUCTION PLANT. 
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cast-iron housing approximately 28 ft. long by 
3 ft. wide by 7 ft. high. It is connected di- 
rectly to the bottom of one of the two receiving 
hoppers, so that the material from the digestor 
passes through the press before being exposed. 
vhe press is provided with an upper and lower 
conveying apron. The upper apron, composed of 
%-in. steel slats and heavy forged steel chain, 
acts as the bottom of the receiving hopper; when 
the press is running it carries the material 
through a feeding roll and discharges it on to 
the lower apron. The lower apron is composed 
of perforated slats %-in. thick, riveted to forged 
steel chain. The lower apron passes between 
three pairs of cast-iron rolls 28 ins. in diameter, 
controlled by heavy steel springs, so that they 
may be regulated to any desired pressure de- 
pending on the quantity of material to be passed 
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through. The pressed material is discharged at 
the front of the press into a scraper conveyor 
which carries it to the second floor of the drying 
department. 

The press is driven by belt from a counter- 
shaft, which in turn is driven by a 7%-HP. mo- 
tor, directly connected by a spur gear. The 


Vertical 
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storage tanks are four in number with a total 
capacity for storing 15,000 gallons of grease. 
They are so piped that the grease can be pumped 
to each tank or can be drawn off and pumped 
into railroad tank cars for shipment. 

TANK WATER.—The tank water after the 
grease has been separated is drawn off to a large 








72 ae a HH 
Section. 


FIG. 5. GENERAL DRAWING OF ROLLER PRESS FOR DIGESTER DISCHARGE, COLUMBUS 
GARBAGE REDUCTION PLANT. 


pressing rolls are driven by chains. The press 
is constructed sg that one apron or both can be 
operated. On the feeding roll is a safety device 
to protect the machine should any foreign sub- 
stance get back of the roll which is too large to 
pass through. The press can be reversed so as 
to remove any material from under the rolls. 


GREASE SEPARATION.—The water and 
grease flow back fromthe press through a cov- 
ered conduit to the catchbasins in the grease-sep- 
arating room. The catchbasins are set below the 
floor and in the bottom! of each is a small mo- 
tor-driven centrifugal pump with a vertical shaft. 
The water and grease are pumped into a battery 
of tanks where the grease is separated by grav- 
ity. The six separating tanks in the battery are 
connected in series by an 8-in. by 12-in. opening 
near the top. The grease rising in the first tank 
overflows into the second and from the second to 
the third, and so on through all tanks, with the 
largest amount of grease collecting in the sixth 
tank, from which it is drawn off by means of a 
pipe line into one of two treating tanks. These 
treating tanks are each 7 ft. in diameter and 12 
ft. high, and are constructed with flat tops and 
cone bottdms. 


The liquor from the presses carries more or 


less solids in suspension. These solids are known 
as muck and silt. The muck settles to the bottom 


of the tanks and the silt rises to the top of the 
water below the grease. By means of pipe con- 
nections the muck and silt are drawn off by a 


magma pump and discharged into a muck tank, 


which is similar in design to the separating 
tanks. The muck and silt are drawn off from the 
muck tank and then placed in a screw press, 
from which the liquor flows to the catchbasins 
and the solids are placed in the conveyor leading 


to the dryer room. 


The grease drawn off from the separating tanks 
is heated up in the treating tanks in order to 
separate the impurities, und is then pumped into 
storage tanks ready for shipment. The grease 


storage tank outside of the building. The first 
and sixth separating tanks are provided with 
large control valve so that the liquor can be 
raised or lowered to any desired height in the 
tanks. The tank water from the last separating 
tank is drawn off about four feet from the top 
and piped so as to trap the grease. This allows 
the liquor to be pumped into the tanks continu- 
ously with only the tank water flowing off, leav- 
ing the grease to be drawn off as desired into 
the treating tanks. 
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heavy. The third pan is constructed with 
cial bottom for removing the solids that 
ulate. The total heating surface in tp, 
pans is 2,554 sq. ft., made up of horizon 
in. by No. 14 (old gage) brass tubes. T} 
secured in position by means of gaske: 
packing rings. The evaporator is capabk 
centrating 1,500 gals. of tank water pe 
from 7° Be. to 22° Be., using exhaust s: 
5 lbs. pressure on the first pan and a va 
25 ins. on the third pan. By use of th 
bodies all internal bracing is made unn: 
and the pans can be constructed with 
joints. Each effect is equipped with an ; 
separator to prevent intrainment, and 
manhole, a vacuum breaker, a vent pip: ir 
peepholes, internal electric light, and the 
sary gages. 

The condensation is handled by conden 
pumps. The concentrated syrup is drawn 


a@ magma pump, discharging into a storage : 1k 
on the second floor of the drying depart. it 
The feed pump to the evaporator is provided «ith 
a neutralizing gear and is connected to a tank 
containing a neutralizing solution; by this means 


the required amount of solution Is mixed with 
the tank water to neutralize the acid so as to 
prevent its attacking the metal. The vacuurn is 
maintained by an 8 x 12 x 12-in. condensor pump 
of the injection type. 

TANKAGE DRYERS.—The solids from the rol- 
ler presses which have been delivered to the sec- 
ond floor of the drying department are fed into 
a revolving cylindrical dryer. This dryer is con- 
structed with a steam jacket and the inner shell 
is provided with lifting angles in short lengths 
arranged so as to have free expansion and con 
traction. The lifting angles carry the material 
well up on the rising side of the dryer. The heat 
for drying is obtained from the steam jacket and 
radiator coils, which are at the discharge end of 
the dryer. 

The radiator consists of four sets of coils, 5 ft. 
high by 6 ft. wide, made of standard 1-in. pipe 
The coils are covered with a steel housing which 
is connected to the rear end of the dryer. A 
small cast-iron blower attached to the housing 
discharges air through the coils and then into thé 
shell of the dryer. At the feed end of the dryer 
is placed another cast-iron blower which exhausts 
the saturated air and discharges it through a 
condenser tower and then to the boiler flue. The 
material to be dried is fed into the dryer contin- 
uously and is discharged by means of a short 
spiral conveyor at the opposite end. The materia! 
passes through the dryer by virtue of the inclined 
position of the cylinder. The shell revolves on 
trunnions and is driven by a 10-HP. motor di- 
rectly connected by spur gearing. 
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FIG. 6. VIEW IN DIGESTER FLOOR, SHOWING CONVEYOR AND FEEDING SPOUTS 


The tank water contains from 5% to 7% of sol- 
ids in solution; it is evaporated in a triple-effect 
evaporator. The evaporator is made up of three 
round-bodied cast-iron pans, 8 ft. in diameter, 
built especially for the conditions to be met in 
handling garbage tank water. All the parts that 
come in contact with the liquor are made extra 


The dried material from the revolving dryer 'S 
then elevated and passed through a revo'V'n& 
screen. The screened tankage is next Pp! 
the vacuum or mixing dryers and the 
trated syrup from the evaporator added. 
fibrous material acts as a filler and ena 


moisture in the syyap to be driven off. addi- 
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. of the syrup to the fibrous tankage produces 
igher grade of tankage from a mechanical and 
tilizing standpoint. 

he vacuum dryers, two in number, are 60 ins. 

15 ft., constructed with outer and inner shells 

h a 2-in. steam space between. Passing 
ugh the dryers is a shaft to which paddles 
attached for agitating and mixing the mate- 

The vacuum is maintained by an 8 x 12 x 

1. jet condenser pump. When dry the mate- 

is discharged into a spiral conveyor con- 

ted to an elevator, which discharges the tank- 

on the third floor. Here it is stored until 
ehipment. 

FUTURE PERCOLATING PLANT.—The city 
has under construction a percolating plant 
use in extracting the grease from the dry 

tankage, as Only about half of the grease is re- 
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‘vered where the press system is used. The per- 
colating plant will consist of extractor tank, va- 
borizers, condenser, and storage tanks, and is to 
be located in a building just west of the Main 
Building. 

POWER EQUIPMENT.—An independent motor 
s connected to each power-driven unit, operat- 
‘ng with 440-volt, 60-cycle, two-phase current. 
he current for both lighting and power is fur- 
‘shed by the Municipal Light Plant, at a cost 

1% cts. per KW.-hr. 

“he boiler plant consists of three 78-in. by 20 
orizontal tubular boilers, with two boilers in 
*e and the other in reserve. 
(LDINGS.—The buildings are constructed 
of throughout, having concrete foundations, 
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Garbage Conveyor in Green Garbage House. 
Triple-Effect Evaporators. 
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steel frame and roof trusses, reinforced-concrete 
floors, brick walls and hollow terra cotta tile roof 
covered with four-ply felt-and-asphalt roofing 
material. The exterior and interior walls of the 
building are laid up with a high grade impervious 
hard-burned wire-cut face brick. The construc- 
tion of all parts so far as possible was made to 
agree with the best modern practice employed in 
building construction. 

COST.—The cost of the plant is approximately 
$180,000, divided as follows: 


NE, DEON «dei. nn h0:6.60606.0<,60-0 0608 $11,000 
I dtu d Ghee ec cGeel dé cdedaincuedes 76,000 
Gawmtege MacMimery «oc occcc cc cccccccccces 60,000 
Power and Conveying Machinery.......... 30,000 
PE NS, hn oon c06 0.45 04008 meee ae 3,000 
The construction of the plant, including the 


buildings and machinery, was carried on under 
ten separate contracts. The buildings were built 


W. Mc- 
Grath, of Co- 
lumbus, O. The 
power plant and 
power equip- 
ment was in- 
stalled by the 
Wm. H. Conk- 
lin Co., of Co- 
lumbus, O. The 
digesting, press- 
ing and grease 
separating ma- 
chinery was 
furnished by the 
Kutztown Foun- 
dry & Machine 
Co., of Phila- 
delphia, Pa. The 
conveying ma- 
chinery was in- 
stalled by the 
Jeffrey Manufacturing Co., of Columbus, O. The 
drying machinery was installed by the C. O. 
Bartlett & Snow Co., of Cleveland, O. The 
evaporator was installed by the Zaremba Com- 
pany, of Buffalo, N. Y. 


The Columbus plant contains very little expe- 
rimental machinery, although In a number of 
ways it differs from other reduction plants. The 
chief difference is in the separation of the grease 
in closed vertical tanks and the condensing and 
deodorizing of the gases. Evaporating the tank 
water in a triple-effect evaporator is entirely new 
in the disposal of garbage, although used exten- 
sively on the tank water at the larger packing 
houses. It was not the intention in designing the 
Columbus plant to try experimental machinery, 
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but rather to assemble to best advantage machin- 
ery of known and tried types and only such as 
had proven most Satisfactory in other plants. 
The plant was not designed with the idea that in 
handling such a low grade materia! it could be 
made to pay for the cost of collection and dispo- 
sal, but with the idea that the garbage could be 
by this method disposed of at the least cost and 
at the same time in a sanitary 

After three months’ operation the plant has 
more than met expectations, as the returns 
from the sale of by-products have more than paid 
for the cost of disposal. The results obtained 
must be left until the plant has been in operation 
several months and has had a chance to demon- 
strate what results can be in the re- 
duction of garbage from a financial and sanitary 
standpoint. 


manner 


obtained 


Roller Presses. 


FIGS. 7-9. THE COLUMBUS GARBAGE REDUCTION WORKS. 


CONCRETE LAYING AT PANAMA, especially on th 
Gatun and Pedro Miguel locks, is progressing at a rapid 
rate. Regarding the former the ‘‘Canal Record’’ says 

Concrete work in Gatun Locks is about 40% com 
pleted, 865,524 cu. yds. out of a total of 2,085,000 having 
been placed at the close of work on Oct. 29. Work has 
been begun on the concrete cut-off walls, which will 
extend from the east side of the upper lock into the 
hill on which the division office is situated, this hill 
forming a part of the dam The floor in the middle 
lock is about 80% completed, and the construction of 
the wall monoliths is advancing rapidly. On Friday 
morning, Oct. 28, the cableways established a new 
hourly record, when 244 cu. yds. of concrete and 28 
cu. yds. of hard rock, a total of 272 cu. yds., were 


placed from 8 to 9 o'clock. 


On Oct. 29, in the afternoon between 1 and 2 o'clock, 
tower No. 4 of the lock cableways placed 98 cu. yds 
of concrete, 48 cu. yds. on cable A and 50 on cable B. 


The records at 
follows: 


The estimate of the amount of concrete to be laid in 
the locks at Pedro Miguel and Miraflores during Octo- 
ber was 82,500 cu. yds. At the close of work on Oct 
30, all but 2,954 cu. yds. of this amount had been placed 
On Monday, Oct. 31, 3,537 cu. yds. were laid in two 
locks, bringing the combined total up to 83,08% cu. yds 
and exceeding the estimate by 583 cu. yds. Both plants 
were operated on the last two Sundays of the month 
On Sunday, Oct. 23, the two mixers in No. 1 berm crane 
at Pedro Miguel were operated for a total of 6% mixer 
hours, and at Miraflores, two %-cu. yd. mixers were 
operated for a total of 14 mixer hours. On Sunday, Oct 
30, the construction and auxiliary plants at both locks 
were operated on full time. 

The concrete work in the Pedro Miguel Locks is a lit- 
tle over 44% completed, 369,285 cu. yds. out of a total 
of 837,400 having been laid at the close of work on Oct 
29. The quantity placed in both the Pedro Migue! and 
Miraflores Locks during October—83,083 cu. yde —exceeds 
the previous best monthly record, that of Sept., 1910, 
by about 14,000 cu. yds. 

On Friday, Oct. 28, No. 6, one of the new %-cu. yd 
mixers in service at Miraflores locks broke, it is be- 
lieved, all local records of output for a mixer of this 
size in one day, by producing 190 cu. yds. in 7% hours 
actual working time, an average of one batch of con- 
ctate every 2% mins. The sate mixer nearly duplicated 
the performance on Sunday, Oct. 30, when it turned 
out 186 cu. yds. 


the locks on the Pacific side are as 
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The Decision in the Long-Delayed Peoria 
Electrolysis Suit. 

At various times we have noted in Engineer- 
ing News the progress of the actions brought by 
the Peoria Water Works Co. against the Cen- 
tral Ry. Co. of Peoria, Ill., to restrain the rail- 
way company from so operating its electric 
railway System that destruction of the water 
mains and service pipes of the water company 
was possible. (See Eng. News, March 22, 1894; 
July 19, 1900; Jan. 24, 1901; Aug. 19, 1909.) 
We briefly noted the reported opinion of Judge 
A. L. Sanborne in our issue of Oct. 20. The text 
of the decision is now available and portions are 
given below. 

The taking of evidence for the injunction suit 
was begun in 1898 before Special Master F. L. 
Wean, who was appointed by Judge P. S. Gross- 
cup. The first report of the Master was delivered 
May 30, 1901, and arguments were heard on 
the defendant’s objections to the Master’s report 
in June, 1902. On account of the difficulty of 
the case and the importance of the interests in- 
volved, there was considerable delay and the 
case was transferred by Judge Grosscup to 
Judge Sanborne in the Circuit Court for the 
Northern District of Illinois, Hastern Division. 
A rereference to the same Master was’ made. 
Evidence on the rehearing was taken in. March, 
April and June, 1908, and the Master’s second re- 
port was published on June 1, 1909. The major 
part of this report was reprinted in Engineering 
News Aug. 19, 1909, p. 186. It only confirmed 
the former findings and the contentions of the 
water company in general were upheld. 

The Master found that a difference in poten- 
tial of a fraction of a volt might cause electro- 
lysis and that the ultimate destruction of the 
pipes of the water company by currents escaping 
rom the railway system was a question only of 

me and pressure. (Conclusion XIV. of the first 

ort.) It was held that the evidence disclosed 
no known method by which the water company 

‘ld protect its system of pipes from the rail- 

uy currents. (XV. in the first report.) More- 
iver, it was held that no complete remedy for 
he injury to these water pipes was possible ex- 
ept che entire removal of current from the water 
maine, and that to this end the return circuit of 
the electric railway, or in other words the track, 
cou'd not be grounded or in contact with the 
earth It was reported that the way was open 
for the street-railway company to keep its cur- 
rents off the water mains by use of a double 
overhead trolley, the only question being held to 
be that of expense. (XVI., XVII. and XX. in 
the first report.) 

The Master reported that failure to prevent 
electrolysis would result in taking property for 
public purposes without due process of law, and 
that the water company was entitled to relief in 
the form of (1) an injunction to prevent further 
injury, and (2) damages or injuries already done 
so far as ascertainable. 

Judge Sanborne has not wholly sustained the 
report of the Master in the case, either in the 
merits of the case or in matters of law, as the 
following extracts from the decision will show. 
This decision was given Sept. 30, 1910, and filed 
Oct. 5. <A decree for injunction has not issued 
in accordance with the findings of the court as 
given below, as opportunity will be given to 
argue gn the decision. 

COMPLAINANT’S CONTENTIONS.—Complainant’s con- 
tentions are as follows: Defendant is using the water 
mains and service pipes as part of its negative return 
system, inducing electrolysis or chemical decomposition 
of mains and pipes. Owing to the necessarily jointed 
construction of the mains, being connected by lead 
joints forming an imperfect electrical connection be- 
‘ween the pipes, electrolysis results by the passage of 
a current through the wet earth around each joint, the 
“anode” joint being injured. Similar damage is claimed 
to result at those places on the pipe where the. current 
leaves it to pass to other underground structures, or back 
to the railroad track; and also upon the lead. service 
pipes of complainant. It is further claimed that the 
smallest fraction of a volt difference in pressure or po- 
tential on the pipes will cause their gradual decompo- 
sition and destruction. It is alleged, and found by the 
master, that the uitimate destruction of complainant's 
system is only @ question of time and pressure, under 


present conditions; that complainant can do nothing to 
lessen the injury, while it is feasible for defendant, by 
putting in an insulated metallic circuit by means of the 
double trolley or otherwise, to entirely prevent the es- 
cape of current from its circuit. 

DEFENDANT'S CLAIMS.—By the ordinances recited 
in the master’s report it is required to operate the plant 
by the single’ overhead trolley system, and it cannot 
therefore be required: by the court to install another 
system. As found by the master, defendant has done 
everything possible for-the safe return of ‘current, in 
the present state of the art, so long as the single trolley 
is used. DPefendant’s acts are claimed to be authorized 
by legislative authority, and even though incidental 
injury be done to the water system it is damnum absque 
injuria [‘‘damage without injury”; as in the case of an 
accident for which no one is to blame—Ed.]; nor is the 
evidence it is argued, or master’s report, sufficient to 
justify an injunction against operation without an in- 
sulated circuit. It is further insisted, even if serious 
injury is being done to the water pipes, that the remedy 
suggested calls for the exercise of the police power 
for protection of the public safety, to be applied only 
by the legislature or city council, and not by the court. 
In other words, the court can exercise only judicial, 
not legislative functions. Generally it is contended that 
the running of street railroads. by electricity is practi- 
cally in its infancy.~ New discoveries are being con- 
stantly”’ made. Injury by electrolysis is not clearly 
understood, nor rationally capable of explanation, in the 
present state of scientific knowledge. Experts are chang- 
ing their views in respett to the alleged danger of in- 
jury. The attitude of municipal authorities has been 
one of waiting and experiment. Some 1,600 single- 
trolley systems exist in*the United States, and only one 
or two double-trolley systems. The injury in Peoria is 
not one general to the whole piping system, but is local- 
ized to the region near the power station; and the dam- 
age is* growing continuously less and less’ by better 
methods of negative return all over the country, and 


particularly in Peoria. There is no great or irreparable. 


injury, it. is said, sufficient to justify the restraining 
of the public service of carrying passengers in defend- 
ant’s cars, except on condition of installing the double 
trolley, or other insulated system. Further, the instal- 
lation of the double trolley is unreasonably expensive, 
and its use is dangerous, nor will it entirely prevent the 
escape of electric current into the ground, and-.upon the 
water pipes, so as to cause injury. 


DECISION OF THE COURT.—At the outset it may» 


be said that the court has no power to prescribe by in- 


junction the use of any particular system of circuit or 


negative return. It is doubtful, indeed, whether the 
judicial power would extend to’the making of a decree 
restraining the defendant ftom continuing. to serve the 
public unless it shall cease injuring’ complainant’s water 
system. The utmost possible relief-is to restrain defend- 
ant from continuing the injury, assuming for. thé pres- 
ent that sufficient damage is shown, and punishing’ it 
and its officers for contempt incase of disobedience, 
leaving the means of curing the injury entirely to its 
discretion. In case of stich a result, a decree. might 
be rendered in contempt proceedings brought inthis suit 
on the equitable side, awarding compensation for such 
injury as might be shown, with incidental purishmernt. 
Or a proceeding for a criminal contempt might be 
brought, in case of deliberate disobedience, in which a 
fine or imprisonment might be imposed. (Bessette v. 
Conkey Co., 194 U. S. 324, 24 Sup. Ct. 665, 48 L. Ed. 
997.) . 


That no specific system can be imposed by the court 


is settled by federal decisions, passing on the essential 
distinctions between legislative and judicial power. ‘‘A 
court of chancery is not, any more than is a court of 
law, clothed with legislative power. It may enforce, in 
its own appropriate way, the specific performance of an 
existing legal obligation arising out of contract, law or 
usage, but it cannot create the obligation.’ (Atchison, 
T. & S. F. R. Co. v. Denver & N. O. R. Co., 110 U. S. 
682, 4 Sup. Ct. 192, 28 L. Ed. 297, cited in W. U. Tel. 
Co. v. Myatt, 98 Fed. 335, 343.) ‘In this way, it seems 
to us, the court has made an arrangement for the bust- 
ness intercourse of these companies (express and rail- 
way), such as, in its opinion, they ought to have made 
for themselves. The regulation of matters of this: kind 
is legislative in its character, not judicial.’’ (Express 
Cases, 117 U. S. 1, 6 Sup. Ct. 628, 29 L. Bd. 791.) “A 
judicial inquiry investigates, declares and enforces lia- 
bilities as they stand on present or past facts, and 
under laws supposed already to exist. That is-ite pur- 
pose and end. Legislation on the other hand looks to 
the future, and changes existing conditions by making 
a new rule to be applied thereafter to all or some part 


of those subject to its power. The establishment of a. 
rate is the making of a rule for the future, and there-"’ 


fore is an act legislative, not judicial in kind.’’ (Justice 
Holmes, in’ Prentis v. Atlantic Coast Line, 211 U. 8: 
211, 226, 29 Sup: Ct. 68, 53-L. Ed.) The reasonableness 
or propriety of the means to be adopted by electric rail- 
roads to prevent or lessen injury to. gas.pipes,. water 
pipes, etc., is essentially an administrative inquiry, legis- 
lative in its nature when considered and administered by 


the legislature, city council or public seryjc. 
sion, administrative when considered and app). 
corporation itself. (Spring Valley W. Co. rm 
cisco, 165 Fed. 667, 678. And in Dayton © 
12 Ohio Dec. 258, affirmed on appeal, 16 Oh; 
736, the same rule was substantially applied 
land T. & T. Co. v. United Elec. R. Co., 42 
seems opposed to this view of the law.) 

The whole duty of defendant is to make :} 
as little as possible by using the best means 
within its power; the selection of such means ; 
to its discretion, and at its peril of failure + 
such discretion in a fair, bona fide way. 

The master reported that the injury is conti; 
manent and constantly increasing, by reason o 
traffic, extension of the railway line, and t 
of heavier cars, including interurban cars, an 
ultimate destruction of the water pipes is 
That a difference of potential of the fraction 
may cause electrolysis. That there is no comp 
edy except the entire removal of electric curr 
the water mains, and no method except an insu 
cuit will prevent the escape of a portion of th« 
into the ground and water pipes. Exception 
conclusions have been filed, and are now pres 
approval or modification. 

Damage to the water pipes by ‘electrolysis 
is inferred by the witnesses from the conditio: 
to exist on examination of the pipe, and is 
in the testimony. It is indeed stated by 
the expert witnesses that wherever the curr: 
a pipe electrolysis occurs, stripping off small ; 
the pipe metal, and gradually destroying it ect 
proportion to the amperage, or volume of cur 
ing ,on the pipe. But under all the testimony 
common observation, it is clear that the mer 
of electricity from one substance to another j 
trolysis, the metals being conductors, without 4: 
tion, and is not necessarily attended with injur 
point of escape. Mr. Waterman, an experic: ec: 
trical and railway engineer testified that : water 
around a’ pipe will carry electricity either co 
without damage or decomposition, or elect 
with injury to the pipe and decomposition of 
tion. Also that there may be electrolysis o! 
tion without injury to the pipe. Prof. D. C 
who has made a thorough study of the pra i 
of electrolysis to water mains for many years 1 
most accomplished electrical engineer, says that the 
anode is crude copper, containing also iron and er 
only the copper may be carried to the cathok 
the iron and silver may go to the bottom of! ink 
This illustrates the position sustained by the evidence 
as. a whole, that electrolysis is a question of « ind- 
ing conditions, and that current leaving a pipe my 
or may not, be attended with injury to the pipe Prof 
Jackson’s experiments tend to show that cast j and 
lead plates embedded in moist earth will suffer 
lysis when a current is applied. But he did not t 
the plates with’ silica, asphalt or other insulator, nor 
does he state current volume or voltage. He did not 
make any test with pieces of pipe covered wit! 
rust, which is ah insulating protector. 

It is inferable from the evidence as a whole t wet 
earth, surrounding a water pipe, may, by containing 
some solution not described, possibly iron, iron rust 
common salt, sulphate of zinc, nitrode of soda o 
bonate of lime, become an electrolyte, decomposable by 
having an electric current pass through it; and j 
under some conditions not described, and apparently un 
known, particles of the iron pipe, or anode, may b¢ 
stripped off and pass into the electrolyte solution, or 
possibly be carried over to some unknown cathode, as 
in ‘the process of silver plating. Analysis of san 2 of 


soil taken from two places above a water main wed 
from 2% to 344% of iron, and % to 1% of soluble salts, 
‘composed of sodium chloride, potassium nitrate, lime and 


a small amount of sulphates. 

The testimony shows that one ampere constantly leav- 
ing a pipe for 18 hours a day under electrolytic condi 
tions will take away 15 Ibs. of iron per annun Yet 
in 8% years not a single break in a water miin oc- 


curred, although the rails were at that time ver) rly 
bonded. Prof. Jackson during this period found 4 vol- 
ume of 75 amperes on some of the water mai! 

Injury to the ends of water pipes, near the join may 
also result from the current flowing from one e to 
another. The pieces of pipe are 12 ft. long, are 
covered with a non-conducting coating. It is n' con- 
venient to so.join-the pipe sections as to obtain « com- 
plete metallic contact between- them. As a result 
there is a break in the conductivity of the pipe cvery 
12 ft. However, the joint resistance is very 0 less 
than the soil resistance around the main, as © as of 
the water in it, pure water being tiearly a non- 1¢tor 
although absolutely pure water has probably never been 


produced. “It follows, therefore, that the cur: 't will 
take the path of least resistance ‘through the join’s, rather 


than the path of mueh higher resistance around )¢™ US- 
less an electrolyte is found near the joint, or in water 
in the pipes, of such a character as to divert t © current 


from its natural path. When this shunting w!! occul, 
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how often, no one knows. Many of the witnesses 
that the joint resistance becomes so great that 
current will shunt around the joint through the 

ge earth, or the water in the pipe, and that when 
aves the pipe it causes injury. It appears that most 

the joints must make a high resistance. If the cur- 
were shunted around these joints, and invariably 

ted in injury to the pipe, it would not take long 
jestroy the whole water system. In many years 
was not a single break in a water main from 
rolysis. During the same period only 88 out of 

5 service pipes were destroyed by it. Out of 9,000 
e pipes there were 12 breaks in 1905, eight in 

five in 1907, and two in the first four months of 
During the same four months there were two 

eaks, four in 1907, 12 in 1906, seven in 1905, nine 

~4 and 14 in 1903. As a result of three tests at 

nt places, of a large number of pipes, made in 

1904 and 1906, the percentage of pipe damage in 

vas found to be 20, 15 in 1904 and ten in 1906. 

i ame tests showed the average current on the 
\ pipes in 1903 5% amps., four in 1904 and six in 
nd a test in 1908 showed an average of 24. These 

tests were by no means universal of the system and 
i not be given any undue weight. But they tend 

to w a progressively lessening average damage. In 


p ilar places, especially near the power station, 
6 y increasing damage by electrolysis appears, but 
on average the evidence shows it is lessening. One 
rea for improvement is better bonding of rails and 


more attention to negative return feeders. Another 
seems to be that as electrolysis proceeds, and the pipes 
become rusted, the oxide formed increases the electrical 
resistance of the pipe coating, and thus prevents further 
electrolysis except under unusual conditions. It seems 
also, that the decomposition of the water in the elec- 
trolyte sets up a great resistance to further electrolysis, 
and tends to stop it. The proof as a whole conclusively 
shows that no dependence whatever is to be placed upon 
the numerous general statements of the expert wit- 
nesses to the effect that whenever current leaves a pipe 
injury oceurs. With an increasing current there is found 
diminishing damage. These experts have entirely failed 
to harmonize the undisputed facts shown by actual 
inspection of pipes and actual tests of current flow with 
their theories of decomposition of metallic substances 
in the earth, by electrolysis, attended by decomposition 
of the pipes themselves. 

Especially unsatisfactory is the theory of complain- 
ant’s witnesses adopted by the master, that the smallest 
amount of current may cause injury; that “‘A difference 
in potential of a fraction of a volt may cause electro- 
lysis." As a laboratory theory this sometimes is true, 
and sometimes not, but as applied to a general system 
of water pipes it is utterly untrustworthy. This in- 
ference is made by some of the witnesses because a small 
pressure is sometimes found on a pipe showing small 
damage, made at some other time, and by some other 
pressure, both absolutely unknown. Defendant’s experts 
generally agree that a small amount of current is not 
injurious. Complainant’s witnesses are convinced to the 
contrary, and the master has followed them; but the 
finding is quite unsatisfactory, and so inconsistent with 
the nature of electrolytic action, and with the facts 
clearly established by undisputed evidence as to actual 
damage, that it cannot be sustained. It is also incon- 
sistent with the theory of increased resistance due to 
water decomposition in electrolysis. 

Lead service pipes have also to some extent been 
injured by electrolysis, especially near the power sta- 
tion. Altogether there are about 9,000 of them. During 
the 19 years from 1890 to 1909 there have been 217 
breaks in service pipes attributed to electrolysis, and 
many more from other causes. From electrolysis there 
were 12 breaks of service pipes in 1905, eight in 1906, 
five in 1907 and two in the first five months of 1908. 
These service pipes are many of them under the street- 
railroad tracks, and the theory of damage is that when 
the iron pipes are positive to the rails the current flows 
from the mains through the lead pipes, and then through 
me electrolyte in the earth to the rails, decomposing 
the service pipe as it goes. This injury, like that to 
mains, is shown to be lessening, and the percentage 

mage is not enough to show danger of the ultimate 

uction of these lead pipes, even of those in the 

n of the power station where almost all the breaks 

occurred. Repairs to service pipes are paid for by 

water consumer. It may be that the use of gal- 

zed iron service pipes instead of lead, near the 
©r station, might be an improvement, but this will 
‘eft to the judgment of complainant. 
omplainant’s water-works system is being damaged 
electrolysis caused by electricity generated. by de- 

‘ot, but not so seriously a3 repoited by tae master. 

injury should be stopsed. Comp'ainant cannot, in 

resent state of develupment, fd any reasonably 
al way to cure it. Bolt p:.ties insist that the 
is curable, but they défer as to means. The 
has been most seriously studied by many engi- 
nd there is a difference of opinion amung them 
* anything short of a metallic ciren!' wii! be a 
© Temedy. Many other plans have been tried. 
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The effort has been to so perfect the rail return as to 
prevent escape of current into the earth. No claim is 
made that this can be fully done, but some eleven wit- 
nesses testified on the second reference that the rails 
can be so bonded and cross bonded as to practically stop 
electrolysis of the water pipes, with the assistance of 
other means of negative return. Nearly as many other 
witnesses are of opinion that no such thing is possible, 
and the master agrees with them, and has recommended 
the compulsory installation of a metallic, non-rail re- 
turn circuit. 

Four plans of improving the rail return are explained 
by defendant’s witnesses, which they think practically 
efficient. They have been used more or less since 1899. 
All of them contemplate the use of the brazed rail bond, 
of which the defendant had installed about six miles at 
the time the testimony was closed on the second refer- 
ence. This bond consists of a number of leaves of thin 
copper folded back and forth on themselves, with a 
piece of brass wound around the end, and applied to 
the side of the ball of the rail near the end. The rail 
is first ground with an emery wheel to make it clean 
and bright. Then the end of the bond is clamped be- 
tween a carbon plug and the rail, and subjected to a 
current of 2,000 amps. passed through bond and joint 
until the brass melts and flows upon the clean rail sur- 
face, thus making a perfect and permanent electrical 
contact. Each bond is equivalent in conductivity to three 
feet of rail, that is one-fourth as great a conductivity as 
that of a continuous rail, and each has a greater con- 
ductivity than the trolley wire. 

The first plan consists in the use of some efficient 
form of rail return, as the brazed bond, welded joint, 
etc., with cross wires between rails and assisting the 
return by feeder wires from rail to negative side of 
dynamo, at regular distances from the power-house. 
This is the system now in use in Peoria. 

The second plan is called the quadrilateral or con- 
stant-potential system, and is simply a modification of 
the first, with additional bonding at crossings and 
switches. This system is recommended for Peoria by de- 
fendant’s witnesses, with a possible addition. It was 
called quadrilateral because of its supposed application 
to the case of a railway surrounding the center of a city, 
and forming a four-sided network of rails, requiring a 
four-sided system of negative return copper wires from 
the track, and bringing them together to the negative 
side of the dynamo. The purpose is to reduce to a con- 
stant potential all the negative feeder points, and by 
expanding the feeders in the shape of a fan, to equalize 
the pressure all over the rail system, thus preventing 
as much as possible the escape of current from the rails, 
and its return to the power-house. The system was in- 
stalled in Richmond, Virginia, and is claimed to have 
reduced the amperage on the water pipes from a varying 
current of considerable size to a maximum of less than 
one ampere. It is also being put in at Toronto. The 
underlying idea is that the tendency to leakage of cur- 
rent from the rails varies as the square of the distance 
between feeders, so that the putting in of an additional 
feeder divides the distance by two and the leakage by 
four. In Richmond, four copper wires, %-in. in diam- 
eter, were attached at one end to the negative bus 
bar at the station and at the other each to an extended 
network of smaller wires attached to the rails. Each 
system of wires extended in a different direction. 

The third plan is called the drainage system, often 
used to protect the sheathes of telephone cables. In 
this the rails and pipes are regarded as a parallel con- 
ductor system of return feeders, pipes and rails being 
connected by copper wire. This can only be put in when 
the owners of both systems are working in harmony. 
It is in use in Rochester, New York, where it is claimed 
to have avoided trouble from complaint of electrolysis. 
The testimony as to its efficiency is conflicting. 

The last plan is not fully described in the proofs. By 
this it is sought to constantly keep the whole piping 
system negative to the rails, so that no current can flow 
from pipe to rail. This may be done by copper wire, 
or by a ‘‘negative booster’’ an additional dynamo so 
connected with the pipes as to produce upon them a 
lower potential than upon the rails. 

The quadrilateral or constant-potential syetem is rec- 
ommended for Peoria by defendant’s witnesses, and one 
also suggests a limited use of the drainage system in 
addition to the other, but thinks it would not be neces- 
sary for the protection of the pipes. 

Defendant’s expert witnesses agree in testifying that 
no system will prevent all leakage of current, but think 
that the quadrilateral plan will be a substantial success. 
Complainant’s witnesses believe it to be necessary to 
keep all the current from the rails by the double trolley 
or other insulated system, and that if any current what- 
ever gets upon the pipes they will be destroyed. This 
conclusion is not established by the evidence. The 
fourteenth, sixteenth, seventeenth and paragraphs five 
and six of the twentieth findings of the master on the 
first reference [see note above—Ed.] are not sustained 
by the proofs. The findings on the second reference 
need modification according to this opinion. 

Defendant should be enjoined from continuing the in- 
jury to the complainant’s water mains and service pipes, 
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and should be given a reasonable time to take such 
measures, or put in such improvements to Its negative 
return, ag will substantially prevent injury. This should 
be upon condition that complainant cooperate with de- 
fendant so far as reasonable and proper, in aiding it to 
prevent or lessen the escape of current from its rails, 
or in preventing the escape of current from the water 
pipes in such manner as to cause injury thereto The 
matter of the terms of the decree fn these respects, as 
well ag the modification of the findings, will be further 
considered on application for decree 

As to costs I am inclined to think that neither party 
should have costs as against the other, and that clerk's, 
marshal’s and master’s fees should be equally divided 
between the parties. Fees and expenses of witnesses, 
experts and engineers, and for examinations and tests, 
should be borne by the party calling the witness or 
requesting the services. 





First Annual Meeting of the American 
Association for Study and Prevention 
of Infant Mortality. 

By C.-E. A. WINSLOW.* 


Almost all health problems have a dual aspect 
medical on the side of the individual, e1 


gineering 
on the side of the environment. Medical inter 
ests tend to predominate in regard to the pre- 
vention of infant mortality, more perhaps than in 
any other branch of public health work Yet 
even this subject brings in its own engineering 
problems as was evident at the first regular 
meeting of this association, organized at New 
Haven a year ago Furthermore, the fact that 
138% of the babies born in all the civilized coun- 
tries of the world die in the first year, from dis- 
eases at least half of which are preventable, 
makes this a problem of pressing social import 
ance to every profession and to every class 
The first annual meeting of the Association was 
held in Baltimore, Md., from Nov. 9 to 11, 1910 
After a general meeting at which the speakers 


were the French Ambassador, Prof. Irving Fisher, 
Dr. Abraham Jacobi and Dr. W. H. Welch, the 
Association was resolved into four sections. In 


the first session on Philanthropic Prevention (Dr 
Hastings H. Hart of the Russell Sage Founda- 
tion, chairman), it was emphasized that hous 
ing conditions in insanitary tenements form 
one of the contributory causes of high infant 


mortality and that the problem of poverty under- 


lies all its most serious aspects. Education 
however, can forestall many of the evils which 
naturally follow in the train of poverty and most 
encouraging results were reported by the New 
York Milk Committee and other similar bodies 
from organized movements for teaching mothers 
how to care properly for their offspring. 

In the session on Municipal, State and Federal 
Prevention (Dr. William H. Welch, chairman), 


the paper of most general interest was a strong 
presentation of the need for better birth statis 
tics by Dr. Cressy L. Wilbur, of the Census 
Bureau. The registration area for deaths now 
includes 55% of the population of the United 
States, but not a single state or city has really 
adequate birth records. According to Dr. Wil- 
bur, registration of these fundamental facts in 
vital statistics is worse in Baltimore, Chicago 
and New .Orleans than in any other civilized cities 
in the world. Dr. J. S. Neff, of the Board of 
Health of Philadelphia, described before this 
section the excellent results attained by the 
Division of Child Hygiene through its organiza- 
tion of home instruction by 
sicians. 

Papers read before the section on Medical Pre- 
vention (Dr. L. Emmett Holt, of New York, 
chairman), were generally technical in nature 
but an exposition by Dr. I. S. Wile of the short- 
comings of the instruction now given in medical 
schools in regard to the care -and feeding of 
children aroused considerable interest. The pos- 
sibilities of medical training along all the various 
lines of preventive medicine have not yet begun 
to be realized. 

The fourth and last session on Educational 
Prevention (Dr. Helen C. Putnam, chairman) 
was devoted to a study of the machinery at work 
in Normal schools and colleges for fitting teach- 


nurses and phy- 


*Associate Professor of Biology, College of the City 
of New York. 
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ers to do their fundamental part in the great 
educational work which underlies all the cam- 
paign for public health. Stimulating and im- 
pressive reports were made from Cornell and 
Wisconsin, and from Normal schools in Penn- 
sylvania and Michigan, of broad and well-planned 
courses in biology, sex hygiene, home-making 
and school sanitation; the latter at Cornell in- 
volving the use of instruments of precision for 
chemical and physical examination of the air. 
This, with the philanthropic activities reported 
at the first session, furnished the most hopeful 
and important features of the meeting. 

An extensive exhibit was prepared for the 
meeting under the general supervision of Dr. 
Marshall L. Price, of the Maryland State Board 
of Health, to illustrate the principal causes of 
excessive infant mortality and practical means 
for their control. 


The Life of an Automatic Sprinkler.* 


By C. R. ALLING.¢ 


The life of an automatic sprinkler is not indefinite un- 
der any conditions, and under certain conditions it may 
be comparatively short. The sprinkler fire record would 
be even more favorable than at present were this more 
generally known and proper precautions taken to protect 
sprinklers from influences detrimental to their operation. 
The automatic sprinkler is generally recognized as the 
most effectual fire extinguisher agent yet developed, and 
considering all that it has to contend with in the way of 
faults in design, errors in construction, mistakes in in- 
stallation and mistreatment in service, it is surprising 
that Its general showing is so favorable. It is surely 
deserving of better supervision, care and maintenance. 

Up to the present time no sprinkler has been designed 
which will prove entirely reliable when exposed to very 
severe loading or corrosive conditions for long periods of 
time. The life of some types of sprinklers is longer than 
others, due to their more perfect design or excellence in 
manufacture, thus increasing their ability to better 
withstand these influences. Also, the life of some types 
of sprinklers will be longer where there are no corro- 
sive atmospheric conditions than other types for the 
same reasons. Thus it will be seen that the life of a 
sprinkler depends on the excellence of its design and con- 
struction, as well as upon the influence of surrounding 
conditions, 

Some types of sprinklers were, in the early days of 
manufacture, made of cast iron. These were unduly sus- 
ceptible to influences of corrosion, and experience soon 
taught the pioncers of this industry that most all parts 
of a device of this character should be made of metals 
which would be least subject to deterioration and, there- 
fore, for the last 25 years, practically every manufacturer 
has employed brass, bronze, or some similar alloy, which 
will be the least affected by conditions to which an auto- 
matic sprinkler is normally subjected. At the present 
time there is probably not a sprinkler in service in which 
the more essential parts are made of any material other 
than bronze or some other copper-tin alloy. 

Tests conducted at the Laboratories upon old sprink- 
lers taken from the field, and having been in service for 
varying lengths of time, show that the greatest and the 
most common causes of failure are corrosion and loading. 
Corrosion usually acts upon the solder, changing the 
chemical composition upon the surface and forming a 
crust. Continued exposure will sometimes entirely dis- 
integrate the solder and weaken the members. This is 
especially so in the early types of sprinklers. 

A large number of sprinklers have been tested at the 
Laboratories from equipments where the corrosive con- 
ditions are fairly severe, such as paper mills, stables, 
fertilizer plants, tanneries, dye houses, sulphite mills, 
aniline works, soap factories, etc. These tests indicate 
that no sprinkler will remain in good condition inde- 
finitély, and that the only way in which it can be de- 
termined whether the heads are in a reliable and opera- 
tive condition is to test representative samples under 
conditions that may be met with at time of fire. It has 
been found in a number of instances that although the 
sprinklers appeared to be in fairly good condition be- 
fore the test, they were absolutely inoperative, while in 
other cases the corrosion appeared to be sufficient to 
render the heads inoperative, but upon test they were 
found to be reliable. 

Various attempts have been made by the sprinkler 
manufacturers to protect heads which were to be in- 
stalled in locations unusually subject to corrosive in- 
fluence, but none of these have been entirely successful. 
One method consisted in covering the entire sprinkler 
above the wrench head with a glass cap, the idea being 
that the heat from a fire would either be sufficient to 
crack the glass or else the heat would be transmitted 
through the glass to the soldered joint so that when 


*Condensed from an article in the ‘‘Quarterly of the 
National Fire Protection Association” for October, 1910. 

+Assistant Engineer, Underwriters’ Laboratories, Inc. 
207 E. Ohio St., Chicago, Il. 
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the releasing device operated the water pressure would 
be sufficient to blow off the cap. The principal objection 
to this was that the sensitiveness of the sprinkler was 
materially decreased. 

Another method which is probably more successful con- 
sists of coating all parts of the sprinkler with mineral 
wax compositions having melting points below that of 
the ordinary degree solder, so that in case of fire the 
composition will melt and leave the parts free from cor- 
rosion before the heat becomes sufficient to fuse the 
solder. This method of protecting the sprinklers has 
generally given satisfactory results for a limited time, 
the principal defect being that under severe conditions 
the coating dries out or becomes cracked by expansion 
and contraction, thus allowing the corrosion to work in 
and attack the metal parts. No successful method of 
protecting high degree sprinklers has yet been devised. 

Sprinklers located in plants where they are subject to 
loading will become inoperative in a comparatively short 
time, the clogging effect of the loading being often just 
as effective in rendering the sprinkler inoperative as 
severe corrosive influences. This is evidenced by tests 
of sprinklers taken from various mills where they were 
subjected to loading from paper pulp, sawdust, drying 
oils, lint, caked dust from grinding processes, etc., etc. 
The character of the loading is somewhat different in al- 
most all cases, varying from a thin hard crust to a 
thick, heavy, fibrous coating. All of these loadings tend 
to accomplish the same result; i. e., to clog the parts 
so that the releasing device cannot operate freely, if at 
all. 

The life of an automatic sprinkler depends primarily 
upon its design, accuracy in workmanship, and ability to 
retain sufficient motive power, independent of water 
pressures, to overcome all reasonable obstruction to its 
free operation for extended periods. Tests made at the 
Laboratories upon old sprinklers indicate that inaccuracy 
in the machined surfaces and bearings are largely re- 
sponsible for the slow actions of the releasing device, 
resulting in partial opening of the link, and in some 
cases the resealing of the solder by the water. This is 
caused by a slight set between the parts, and consequent 
loss of the motive power necessary for the proper opera- 
tion of the parts. The more modern sprinklers contain 
features which increase the chances of the releasing de- 
vice operating favorably, or aid in its continuous move- 
ment. 

From the foregoing it would appear that property own- 
ers, as a rule, need to be brought to a realization of the 
fact that the life of an automatic sprinkler is not inde- 
finite. The need for replacing old, obsolete and injured 
heads should be constantly borne in mind. The exercise 
of care and intelligence in making such replacements is, 
of course, essential. Automatic sprinklers are, sometimes 
found in service which will manifestly fail under ordi- 
nary fire conditions, but in the majority of cases, the 
demarkation between reliability and unreliability in the 
device cannot be accurately made except by Laboratory 
tests conducted by men trained in the business. 


Steel Cars for the Chicago Freight Tunnels. 


The Illinois Tunnel Co., of Chicago, operates 
a system of about 50 miles of narrow gage under- 
ground railway, handling freight between stores, 
warehouses and railway stations, and also de- 
livering coal to and re- 
moving ashes from office 
and mercantile build- 
ings, etc. The tunnels, 
which have been de- 
scribed in our columns, 
are 7 x 9 ft. in section, 
and are at a depth of 
about 40 ft. below the 
street level. The tracks 
are of 24 ins. gage, and 
the lines are operated by 
electric locomotives. 

All the cars are of steel 
construction, and _ the 
accompanying cut repre- 
sents one of the latest 
ears for general freight 
service. It is 12 ft. 3% 
ins. long and 3 ft. 9% ins. 
wide over all, with a 
total height of 5 ft. 1 
3-16 ins. above the rails. 

The sills are Z-bars, and 
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No brakes are fitted; the train being 

by the engine brakes. The trucks h 
steel side frames and bolsters. They h 
wheels and a wheelbase of 27 ins., and a 
6 ft. 3 ins. between centers. The car 
pacity is 15,000 lbs., and the weight of 

3,610 Ibs. 

The Kilbourne & Jacobs Mfg. Co., of c 
O., has built 500 of these cars, and w 
debted to that company for photog: 
other information. 


Notes from Engineering Schoo!: 


PURDUE UNIVERSITY.—On Nov. 
two new connected buildings of the De; 
of Practical Mechanics were dedicat: 
building is one story in height with 
roofs, and has a U-shaped plan showir 
43,000 sq. ft. of floor area. Here are 
chine, forge and wood shops, the foundr 
museum. In front of this is a three-stor, 
ture having a large lecture room seat 
students, two class rooms, drawing roo 
offices. In the shops 350 students can 
commodated at once. In the drawing ro 
room for 400 men. 

The aim of this department is to teach 
facturing in a broad way rather than 
the students a mere manual training. 17 
chines, tools, benches, lockers and a 
equipment is modern, and many features 
rangement are claimed to be unique. Sh: 
tures are given on different features of shi; 
ganization and arrangement. No attempt 
made to produce machinery on a large seal 
yet some 25 small lathes are manufactured each 
year. This enables the introduction of 
regular manufacturing practices and inc 
interest in the work. 
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A TRACKLESS TROLLEY line has lately been installed 
near Los Angeles, Cal., for transferring passenger ym 
a suburban line to a real-estate development a mile and 
a half away. The grade of the road for the line ranges 
from 5 to 12%, with a predominance of curves over 
tangents. Two old gasoline omnibuses were recon- 
structed and fitted with two 15-HP., 500-volt electri 
motors, each motor driving one rear wheel by chain An 
ordinary series-parallel controller was mounted on the 
dashboard to the left of the steering wheel. Two trolley 
poles were mounted forward on the roof, spaced 48 ins 
apart, transversely. The poles were of wood, 15 ft 
long, carrying a swivel collector at the end, and them- 
selves pivoted at their roof pedestal. These trolleys were 
designed to allow a total travel of 11 ft. on each side of 
the center of the roadway. The overhead wires, two in 
number of course, are of grooved copper, suspended 
from pipe arm brackets on convenient telephone poles 


the stakes are of steel STEEL CAR FOR THE UNDERGROUND FREIGHT RAILWAY S 


pipe, fitted into pockets 
riveted to the sills. The 
sides and ends can be removed (the steel plates 
being riveted to the stakes), so that the car is 
adaptable for large or small packages and for 
various kinds of freight. The equipment in- 
cludes automatic couplers and spring draft-gear. 


OF THE ILLINOIS TUNNEL CO., CHICAGO (24 INS. GAG! 


A running speed of 10 miles an hour is main 
though a speed of 25 miles per hour is claim: 
on tangents. he system is owned by the Lau: 
Utilities Co., of Los Angeles. The line and 
were designed by Mr. R. W. Shoemaker, of L« 
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Endor ent of the Panama Canal Work is not connected with partisan politics, and citizens of 
0 sem 


by a Party of Engineers. 


remarkable testimonial to the engineering 
sonnel of the Isthmian Canal Commission 

an unqualified endorsement of the present 
ns for the construction of the Panama Canal 
been made by those members of the Ameri- 

Institute of Mining Engineers who returned 
zew York on Nov. 15 after the 25-day trip, 
h included a 7-day visit of inspection over 
entire Isthmus. On the voyage back from 

a number of meetings were held aboard 
+t which the work on the Canal was dis- 

and it was decided to voice the opinion 

party in the signed statement which we 
nt below. 

Pring August Wilhelm, at sea, Nov. 14, 1910. 
the undersigned, members and guests of the 
in Institute of Mining Engineers, after a visit to 

:mus of Panama, and inspection of the work of the 
+ States Isthmian Canal Commission, and after full 

sion of our individual impressions, find ourselves 

nimous agreement as to the following conclusions: 

The present plan of the work is clearly practicable, 
he best in our judgment that could be devised un- 
he conditions imposed. It is perhaps a question 

er by the choice of a higher level some of the 

‘ities and uncertainties of excavation in the Culebra 
might not have been minimized; but a higher level 
= its disadvantages also; and no one now seriously pro- 
oobel such a plan. On the other hand, we are con- 
yinced that a canal at a lower level, and especially at 
sea-level, is practically out of the question; that no 
man can estimate its cost, or even guarantee its satis- 
factory completion and maintenance at any cost. We are 
satisfied that the sea-level canal, as proposed, if actually 
completed, would be inferior to the present lock canal, by 
reason of its necessarily narrow and tortuous channel, 
its liability to many disturbances from which the lock 
anal is comparatively free, etc. The experience gained 
in the Culebra Cut throws additional light upon the sea- 
level plan, and renders that scheme less worthy of 
approval by engineers than it was when with less in- 
formation some eminent authorities favored it. In a 
word, we do not think that any prudent engineer would 
now recommend the deepening of the Culebra Cut below 
the level now fixed for it. 

The creation of the great Gatun lake by means of the 
Gatun dam seems to us to be the best possible way of 
dealing with the floods of the Chagres and other streams. 
The location of the Gatun dam, spillway and locks is 
singularly favorable for such constructions; and there is, 
in our judgment, no reason for any anxiety as to their 
stability. 

The one serious remaining problem is presented by the 
nature of the ground in the Culebra Cut. There have 
been extensive slides on the sides of this excavation, and 
more of them are to be expected; but they involve noth- 
ing more than the cost and delay of removing the ma- 
terial which they will force into the cut. They will ul- 
timately end, and we regard as reasonable the calcula- 
tion of the engineers in charge as to the time and 
money which they may call for. The results of these 
calculations are included in the estimates of the Commis- 
sion as to the cost of the Canal and the date of its 
completion. 

2. We are unanimous in our praise of the manner in 
which sanitation, excavation, transportation and con- 
struction are performed with rapidity, skill and economy. 
A spirit of loyalty, emulation, industry and pride seems 
‘o animate employees and officers alike. This spirit, so 

iit to arouse among workers in tropical climates, 
is due in this case to two causes: first, the itispiring ex- 
ample of Colonel Goethals and his associates, and sec- 
ondly, the splendid work of the sanitation department 
under Colonel Gorgas. The cities of Panama and Colon, 
though politically outside of the Canal Zone, have shared 
he benefits of the sanitary administration, and re- 

‘ an unwonted cleanliness, comfort and safety. 
We acknowledge the entire freedom and fullness 
W which everything we desired to see was shown to 
ind everything we desiredto know was told us, by the 
oficers of the Commission. There was evidently no wish 
withhold or conceal anything. On the contrary, in- 
and criticism were frankly sought and heartily 

omed. 

s is but a meager summary of the points on which 
re agreed. The details of individual opinion will 
ear later in the published report of our discussions. 
owhile, we unite in this common declaration, which 
rs our conclusions on all main points. We think the 
‘t plan of the Canal is good; that the work is in 
shly capable hands; that it is progressing satis- 
y, and that it will be completed by the date set 
Jan. 1, 1915, and probably earlier, provided Col- 
ethals and his associates receive the hearty sup 
the American people, and its representatives in 
s. The canal engineers are the right men in the 
se. The great work in which they are engaged 





all parties should combine to secure its early and tri- 
umphant completion. In that consummation every Amer- 
ican should take greater pride than in any victory of 
military or political conflict. 


(Signatures) 

D. W. Brunton, Denver, Colo., Consulting Engineer, 
President, American Institute of Mining Engi- 
neers. 

W. L. Saunders, Pres. Ingersoll-Rand Co., 11 Broad- 
way, New York. 

R. W. Raymond, Secy. A. I. M. E., New York, N. Y. 

Joseph eee, Asst. Secy,. A. I. M. E., New York, 


William Kelly, Gen. Mgr. Penn Iron Mining Co., 
Vulcan, Mich. 

R. V. Norris, Consulting Engr., Wilkes-Barre, Pa. 

Prof. Joseph W. Richards, Lehigh University, Beth- 
lehem, Pa. 

Henry S. Drinker, President of the Lehigh Univer- 
sity, Bethlehem, Pa. 

W. E Eustis, President Mines and Smelting 

Works, Boston, Mass. 

C. W. Goodale, Mgr. Boston and Montana Dept., Ana- 
conda Copper Mining Co., Butte, Mont. 

William Kent, Consulting Engineer, New York, N. Y. 

Edward W. Parker, U. 8S. Geological Survey, Wash- 
ington, D. C. 

Walter Wood, R. D. Wood & Co., 400 Chestnut St., 
Philadelphia, Pa. 

W. S. Ayres, Consulting Mining and Mechanical En- 
gineer, Hazleton, Pa. 

George D. Barron, Mine Operator, Rye, N. Y. 

Thomas E. Brown, Consulting Engineer, 17 Battery 
Place, New York, N. Y. 

A. C. Carson, Mining Engineer, New York, N. Y. 

Josiah H. Clark, Mining Engineer, Paterson, N. J 

F. L. Clere, Civil Engineer, Boulder, Colo. 

Torbert Coryell, Mining Engineer, Lambertville, N. J. 

James S. Cunningham, Consulting Engineer, Johns- 
town, Pa. 

Will Ward Duffield, Mining Engineer, Harlan, Ky. 

Howard N. Eavenson, Chief Engineer, U. S. Coal & 
Coke Co., Gary, W. Va. 

Augustus H. Eustis, Mining Engineer, Boston, Mass 

H. W. Hardinge, Consulting Mining Engineer, 37 
Wall St., New York, N. Y. 

Rowland F. Hill, Mgr. Pulaski Mining Co., Pulaski, 


Hennen Jennings, Consult. Engr., Washington, D. C 

J. Elmer Jones, Supt. Mill Creek Coal Co., Hazle- 
ton, Pa. 

W. A. Lathrop, Pres. Lehigh Coal & Navigation Co., 
437 Chestnut St., Philadelphia, Pa. 

A. F. Lucas, Mining Engineer, Washington, D. C. 

Eugene McAuliffe, Pres. Brazil Block Coal Co., Chi- 
cago, Ill. 

die —— MclIlvain, Lumber Merchant, Philadelphia, 


a. 

Walter T. Page, Mgr. American Smelting & Refining 
Co., Omaha, Neb. 

W. J. Richards, Gen. Mgr. Phila. & Reading Coal & 
Iron Co., Pottsville, Pa. 
D. M. Riordan, Pres. Bunker Hill Cons. Mining & 
Smelting Co., 165 Broadway, New York, N. Y. 
Thomas Robins, Pres. Robins Conveying Belt Co., 1% 
Park Row, New York, N. Y. 

David B. Rushmore, Electrical Engr., General Elec- 
tric Co., Schenectady, N. Y. 

F. W. Scarborough, Consult. Engr., Richmond, Va. 

Samuel A. Taylor, Consult. Civil and Mining Engr., 
Pittsburg, Pa. 

George H. Warren, Mining, 3443 South Irving Ave., 
Minneapolis, Minn. 

S. D. Warriner, Vice-Pres. and Gen. Mgr. Lehigh 
Valley Coal Co., Wilkes-Barre, Pa. 

R. B. Watson, Gen. Mgr. Nipissing Mining Co., Ltd., 
Cobalt, Ontario, Can. 

H. A. J. Wilkens, Mining Engr., 30 Church St., New 
York, N. Y. 

— F. Williams, Mining Engineer, Washington, 


Howard Wood, Pres. Alan Wood Iron & Steel Co., 
Conshohocken, Pa. 

Thomas D. Wood, Iron Manufacturer, Alan Wood 
Iron & Steel Co., Bryn Mawr, Pa. 

John W. Ailes, Gen. Mgr. and Treas. Crescent Coal 
Co., Pittsburg, Pa. 

William I. Berryman, Attorney-at-Law and Trust Of- 
ficer, Union Trust Co.. Pittsburg, Pa. 

Alexander L. Brodhead, Mining Engineer, Crane Iron 
Works, Catasauqua, Pa. 

W. J. Davidson, Pres., Staten Island Shipbuilding 
Co., Port Richmond, N. Y. 

D. C. Dodge, Denver, Colo. 

John = Donnau, Attorney-at-Law, Washington, 


D. C. 

Philip Goodwill, Formerly Pres. The Pocahontas Co., 
Bramwell, W. Va. 

= Ellery Green, W. Bingham Co., Cleveland, 
Ohio. 

C. B. Houck, Vice-Pres. and Gen. Mer. W. B. & H. 
Ry. and L. T. Co., Hazleton, Pa. 

Bedford Leighton, Binghamton, N. Y. 

W. F. Mackay, Hayden, Miller & Co., Bankers, Cleve- 
land, Ohio. 
D. G. Miller, Mgr. The Commodore, May Day, and 
Frank Hough Mfg. Companies, Denver, Colo. 
Frank P. Miller, Secy. and Treas. Frank P. Miller 
Paper Co., E. Downington, Pa. 

T. H. Miller, Poughkeepsie, N. Y. 

D. G. Moore, Pres. The Port Johnston Towing Co., 
1 Broadway, New York, N. Y. 

Thomas W. Orbison, Hydraulic Engineer, O’Keefe- 
Orbison Co., Appleton, Wis. 

C. M. Russell, Pres. Massillon Iron & Steel Co., Mas- 
sillon, Ohio. 

Robert C. Sahlin, South Bethelehem, Pa. 

Frederick R. Sayen, Secy. Mercer Rubber Co., Ham- 
ilton Square, N. J. 

F. ~ oe, Pres. Howard Colliery Co., Bramwell, 

A a. 

W. S. Stewart, M. D., Wilkes-Barre, Pa. 

Charles S. Thomas, Jr., Mining Engineer, Denver, 
Colo. 

SS Merchant, 1 Broadway, New York, 


Joseph Underwood, Coal Operator, Roscoe, Pa. 
A. ©. Vaughan, Broker, 15 Broad St., New York, N 


Frank M. Warren, Mining Engineer, 3443 S. Irving 
Ave., Minneapolis, Minn. 

Edwin L. Watson, Manufacturer, 1160 Main St., Wor- 
cester, Mass. 

H. M, Weaver, Manufacturer, Mansfield, Ohjo. 


Hugo Weinberger, Mech. Engr., Vienna, Austria 

William Wilke, Chemical Engr., 86 Norwood Avé 
Buffalo, N. Y 

S. H. Sherrerd, Civil Engineer, The Spanish Amer! 
can Iron Co., Felton, Cuba 


ee - 

A BUTTING COLLISION between two freight trains 
on the Great Northern Ry., near Chattaroy, Wash 
Nov. 6, killed eight men The wreck took place on a 
sharp curve 

+ 


A LARGE OIL TANK EXPLODED in the yard of the 
Tidewater Oil Co., at Bayonne, N. J., Nov. 9. One man 
was killed and two others injured The explosion is 


reported to have wrecked four buildings beside the oil 
tank The fire which followed is reported to have 
rendered about 15 other tanks unfit for further use 

€ 


A TRAIN STRUCK A STREET CAR on a grade 
crossing of the Michigan Central R. R., at Kalamazox 


Mich., Nov. 12 The conductor of the stree ir had 
gone on ahead and signaled his car to cro the track 

evidently not seeing the approaching train ix per 

sons in the street car were killed and about 25 others 
injured 

* 
A FARMER WAS ELECTROCUTED at Estudillo, Cal 
according to local newspapers, on Nov. 8, when one wire 


of a high-tension transmission line fell on a barbed-wire 
fence It is reported that the current traveled a half 
mile or more along the fence wire and eet fire to the 


farmer's chicken house When he tried to extinguis) 
the flames he encountered the fence wire and wa 
killed 

—- 

A COAL MINE EXPLOSION at Panama, Montgomery 
Co., Ill, in the Shoal Creek Coal Co.'s Mine, Nov. 11! 
killed five miners and injured ten others Fifty other 
men were rescued from the part of the mine wher 
the explosion occurred 

Of the men entombed in Mine No. 3 of the V 
American Fuel Co., at Delagua, Colo., Nov. 8, !S8 have 
been rescued alive and 70 others are known to have 
been killed, according to reports of Nov. 11 Many of 
the men rescued owe their escape to the timely ar 
rival of the rescue car of the Colorado Fuel & Ir Co 
with an equipment of oxygen helmets 

+ _ 

A WATER MAIN BURST at Montreal, Que., Nov. 8 
on St. Antoine St The street was flooded from In 
epector St. to Victoria Square, a distance of about 120 
yds., to such an extent that traffi was stopped for 
three hours. The main burst at about 9 p. m, and it 
was nearly midnight before the water had been entirely 


shut off. It is reported that the delay was due to the 
presence of gas in some of the manholes which it wa 
necessary to enter in order to cut off the water from 
the damaged portion of the main. One employee of the 
water department was overcome by gas in one of the 
manholes 
co = 

A FLOOD ON THE SEINE has been steadily rising al! 
of the past week, and the dispatches of Nov. 15 from 
Paris state that on that date the water had reached an 
elevation of about + 31.0 m. on the Pont Royal, which i 
about 15 ft. above normal water level at that bridge. The 
water at latest reports was steadily rising at the rate 
of about 6 ins. daily. The almost unprecedented flood 
of last spring, reported in Engineering News, March 24, 
1910, p. 327, reached a maximum height of + 33.8 m. at the 
Pont Royal, so that the stage on Nov. 15 was only 2.7 m 
(8.9 ft.) below the highest water of the past three 
centuries. The openings in the subways and tunnels 
adjacent to the river and in the sewers emptying into the 
river are about elev. + 32.0 m., 90 that if the flood per- 
sists, in a few days the conditions of overflow into the 
city will be repeated. 

ee —® 

A FLIGHT FROM A WAR VESSEL was made on Nov 
14 by E. B. Ely with a Curtiss biplane flyer. A start- 
ing platform had been erected on the scout crulser “‘Bir- 
mingham’”’ which was anchored about five miles off Fort 
Monroe. It was intended to fly from the ship to the 
Norfolk navy yard, but on account of fog and rain the 
course could not be followed, so the aviator landed 
the nearest shore. 
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PANAMA CANAL EXCAVATION during October to- 
taled 2,884,382 cu. yds., a daily average of 110,928 cu 
yds. for the 26 working days The amount of con- 
erete laid during the month was 177,945 cu. yds. and 
794,721 cu. yds. of fill was placed in’ dams. The rain- 
fall for the month was 14.03 ins. 

ceerenstnieeatigeelliipiniat 

THE HUDSON & MANHATTAN RAILWAY SYSTEM 
in New York City, operating the four tunnels under 
the Hudson at Morton, Fulton and Cortlandt Sts., was 
enlarged during the past week by the inauguration of the 
Sixth Avenue subway extension from 23d to 33d Sts., 
with new stations at 28th and 334 Sts. The length af 
added line is one-half mile. The structure is double- 
track reinforced-concrete subway, with flat floor and 
roof and with a concrete septum between tracks. 

































































































t 
i 
: 
\ 
t 
é 
' 
5 
{ 

' 


55° 


The opening of this line creates the unique condition 
of four different levels of rail transportation operating 
simultaneously. At Sixth Ave., the Pennsylvania Cross- 
town Tunnels to Long Island cross west-east on the 
lines of 32d and 33d Sts., above them are successively 
the north-south Hudson & Manhattan subway, the Sixth 
Ave. street-car line on the surface, and the Sixth Avenue 
Elevated Railway on elevated structure. 

The new Pennsylvania R. R. terminal station at 
Seventh Ave., 3ist to 33d Sts., New York City, is to be 
opened for westward (Pennsylvania R. R.) traffic on Nov. 
27, having been open for eastward (Long Island R. R.) 
traffic since Sept. 8, 1910. 

—_——_—_o—_—____—_ 


WIRELESS COMMUNICATION is reported to have 
been established between Coltano, Italy, Clifden, Ireland, 
and Glace Bay, Nova Scotia, with the completion of the 
Marconi company’s station at Coltano. 

Seanninaptcerpsiaiineliyetincepciniannaatiois 

VITAL STATISTICS IN KENTUCKY are to be col- 
lected and recorded, after Jan. 1, under a comprehensive 
system modeled along the lines recommended by the 
U. S. Census Bureau and now in use in Ohio and a 
number of eastern states. 

ee 


Personals. 


Mr. Phillip C. Snodgrass, Construction Engineer for 
the Santa Gertrudis Co., Pachuca, Mex., has resigned 
to accept a position with the Interoceanic Ry. at Puebla. 


Dr. Edgar F. Smith, Vice-Provost of the University of 
Pennsylvania since 1898, has been elected Provost to suc- 
ceed Dr. Charles C. Harrison, whose resignation becomes 
effective on Dec. 31. 


Mr. H. C. May, formerly Division Master Mechanic of 
the Louisville & Nashville R. R. at South Louisville, 
Ky., has been appointed Superintendent of Motive Power 
of the Chicago, Indianapolis & Louisville R. R. at La- 
fayette, Ind. 


Mr. G. M. Gray, Mechanical Engineer of the Bessemer 
& Lake Erie R. R. at Greenville, Pa., has been made 
Superintendent of Motive Power, succeeding Mr. E. B. 
Gilbert, who has been appointed Special Agent of the 
Motive Power Department. 


Mr. C. W. E. Clarke, Assoc. Am. Soc. M. E., Steam 
Engineer with the New York Central & Hudson River 
R. R., New York City, has resigned, to take effect Dec. 
1, in order to accept a position with the Stone & Web- 
ster Engineering Corporation of Boston, Mass. 


Mr. John S. Conway, Assoc. M. Am. Soc. C. E., 
formerly Engineer, U. S. Reclamation Service, at North 
Yakima, Wash., has been appointed Chief Constructing 
Engineer of the United States Lighthouse Service. Mr. 
Conway is a graduate of the University of Pennsylvania 
and has been with the Reclamation Service for the past 
five years. 


Mr. Jesse Teaford, for many years a foreman in the 
Bridge Department of the Southern Ry., has been made 
Superintendent of Bridges and Buildings of the Louisville 
and St. Louis Divisions, succeeding Mr. J. T. Carpenter. 
Mr. Carpenter becomes Superintendent of Construction 
on the new machine shops at Princeton, Ind., for the 
Southern Ry. 


Mr. Brent S. Drane, Assoc. M. Am. Soc. C. E., for- 
merly Assistant Engineer on the construction of the 
Carlsbad, N. Mex., Project of the U. S. Reclamation 
Service, and for the past two years Division Engineer 
in the Porto Rico Irrigation Service, has opened an 
office at 1118 Realty Bldg., Charlotte, N. C., for the 
practice of general engineering. 


Mr. W. F. Martin, Assoc. M. Am. Soc. C. E., formerly 
Assistant Engineer, U. S. Geological Survey, on leave 
of absence since November, 1909, as Chief Hydrographer, 
Territory of Hawaii, has been appointed District En- 
gineer of the U. S. Geological Survey for the newly 
created district of Hawaii. This district has been es- 
tablished by the cooperation of the Geological Survey and 
the Territory of Hawaii. 


Mr. C. E. Grunsky, M. Am. Soc. C. E., former City 
Engineer of San Francisco, Cal. (1900-1904), and more 
recently a member of the Isthmian Canal Commission 
(1904-1905), by the appointment of President Roosevelt, and 
the Chief Consulting Engineer of the U. S. Reclamation 
Service for several years, has been made President of 
the American Engineering Corporation, general engineers, 
with offices in the Mechanics Institute Building, San 
Francisco. 


Dr. Allerton S. Cushman, Assistant Director of the 
Office of Public Roads, U. S. Department of Agriculture, 
has resigned and will establish a laboratory in Wash- 
ington, D. C., for the purpose of engaging in original 
research. He will retain connection.with the Depart- 
ment of Agriculture in an advisory capacity. Mr. Cush- 
man is a Harvard graduate, class of 1896, and since 
1902 has been Chemist in charge of investigations at 
the Office of Public Roads. 


Messrs. Tuan Chin and Siu Lieouliang, two of China’s 
delegates to the International Railway Congress of last 
summer, are making an inspection of the railways of 


ENGINEERING NEWS. 


this country before returning to their own country. Mr. 
Chin is a member of the Chinese Imperia] Board of 
Posts and Communications and Mr. Lieouliang is Chief 
Engineer of the Chekiang & Kiangsu R. R. Mr. Chin 
is reported to have said that he considered the American 
railways superior to any in Europe. They left China 
by way of the Trans-Siberian Ry. and have visited all 
the industrial countries of Europe. 


A new town has been established on the Government 
Reclamation Project at Belle Fourche, So. Dak., and 
has been named Newell by its citizens in honor of Mr. 
Frederick H. Newell, M. Am. Soc. C. E., Director of 
the United States Reclamation Service. The town is at 
present the terminus of a branch of the Chicago & 
Northwestern Railroad System. At the auction sale of 
business lots on Oct. 27, 107 lots were sold for a total 
of $31,915. About 80 buildings have already been erected 
in the town. The town site is surrounded by a large 
area of Government land which will soon be open to 
settlement under the Reclamation Act. 


George L. Westcott, a contractor and builder of Bar 
Harbor, Me., died in that city on Nov. 9 from pneu- 
monia. Mr. Westcott was formerly of Portland, Me. 


Uriah Cummings, President of the Cummings Cement 
Co., of Akron, N. Y., died at his home in Stamford, 
Conn., on Nov. 11. He was born in Arkon on April 30, 
1833, and had long been a prominent manufacturer of 
hydraulic cement. . 


John Watson, an iron contractor of Montreal, Que., 
died at the Royal Victoria Hospital of that city on Nov. 
6. Mr. Watson was born in Scotland but came to Mon- 
treal early in life. He was President of the firm of 
John Watson & Son, architectural fron workers, and a 
member of the Montreal Board of Trade. 


Admiral Sir H. H. Rawson, R. N., died in London, 
England, on Nov. 4. He was born on Nov. 5, 1843. He 
served in the Chinese War 1858-'61; was delegated in 
1878 to report on the capabilities of defense of the 
Suez Canal, and was a member of International Signal 
Committee, 1892-’935. Admiral Rawson had seen much 
active service and had numerous medals and decorations 
for his bravery. 


Henry Allen Peakes, employed for the past 16 years 
in the engineering department of the city of Medford, 
Mass., died on Nov. 5, following an operation for ap- 
pendicitis. He was born in 1870 and graduated as a civil 
engineer from Tufts College in 1893. He soon entered 
the engineering department of Medford and had served 
continuously until his death, largely on the sewer sys- 
tem which was generally rearranged during the years 
1894-96. He leaves a widow and four sons. 


Dr. Henry Wurtz died at his home in Brooklyn, N. Y., 
on Nov. 8, at the age of 82 years. He was born at 
Easton, Pa., and was graduated from Princeton Univer- 
sity and Massachusetts Institute of Technology. He was 
Chemical Examiner in the Patent Office in 1860 and 
Professor of Chemistry at the National Medical College 
at Washington, D. C. He was editor of ‘‘American Gas 
Light Journal’? from 1871 to 1875. Dr. Wurtz was the 
discoverer of the minerals huntilite, animikite and wurtz- 
ilite. ; 


Sidney W. Miller, President of the Pacific Flush 
Tank Co., died on Nov. 14, at his home in Chicago, III. 
He was born at Lake Forest, Ill., on Jan. 21, 1863. He 
graduated from Harvard University in 1885 and in 1888 
went to Los Angeles, Cal., where he took up the practice 
of sanitary engineering. Soon afterwards he organized 
the Pacific Flush Tank Co. to introduce his patented 
siphon flush tank. He was also Assistant City Engineer 
of Pasadena, Cal. In 1893 he went to Chicago to exhibit 
his invention at the World’s Columbian Exhibition, 
where it received the highest award in its class. He 
then opened an office there and made Chicago his resi- 
dence. He was a member of the Illinois Society of En- 
gineers and Surveyors. 


Engineering Societies. 


COMING MEETINGS. 


ENGINEERING ASSOCIATION OF THE SOUTH. 
Nov. 21-22. Annual meeting at Birmingham, Ala. 
Secy., H. H. Trabue, Carnegie Library, Nashville. 
Tenn. 
NEW JERSEY SANITARY ASSOCIATION. 
Dec. 2-8. Annual meeting at Lakewood, N. J. ° Secy., 
J. A. Exton, 75 Beech St., Arlington, N. J. 
—_ SOCIETY OF REFRIGERATING ENGI- 
SERS. 
Dec. 5-6. Annual meeting at New York City. Secy., 
W. H. Ross, 154 Nassau St., New York City. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Dec. 6-9. Annual meeting at New York City. Secy., 
Cc. W. Rice. 29 West 39th St:, New York City. 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
Dec. 7-9. Annual meeting at New York City. Secy., 
J. C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 
ASSOCIATION OF AMERICAN PORTLAND CEMENT 
MANUFACTURERS. 
Dec. 12-14. Annual convention at New York City. 
at. H. Wilson, Land Title Bldg., Philadel- 
phia, e 
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NATIONAL ASSOCIATION OF CEMENT Us 
Dec. 12-23. Annual convention at New 
President, Richard L. Humphrey, Har; 
Philadelphia. 
AMERICAN ASSOCIATION FOR THE ADVA 
OF SCIENCE. 
Dec. 27. Annual meeting at St. Paul, M 
- . Howard, Smithsonian Institution, 


AMERICAN SOCIETY OF AGRICULTURA 
NEERS. 


Dec. 27-28. Annual meeting at Lafayette, 
E. W. Hamilton, Iowa State College, Am¢ 
CANADIAN SOCIETY OF CIVIL ENGINEER 
Jan. 2-6. Annual meeting at Winnipeg, M 
&. H. McLeod, 413 Dorchester St., West 
ue. 
INDIANA ENGINEERING SOCIETY. 
Jan. 12-14. Annual meeting at Indian 
Secy., Charles Brossmann, Indianapolis, I: 
MONTANA SOCIETY OF ENGINEERS. 
Jan. 12-14. Annual meeting at Helena, Mo 
Clinton H. Moore, Leyson Block, Butte, M 


ENGINEERS’ SOCIETY OF WESTERN P! Nsyt. 
VANIA 


Jan. 17. Annual meeting at Pittsburg. P 
Elmer K. Hiles, 803 Fulton Bldg., Pittsburg 
AMERICAN INSTITUTE OF ARCHITECTS. 
Jan. 17-19. Annual convention at San Fran Cal 
Secy., Glenn Brown, the Octagon, Washinet D.¢c 
AMERICAN SOCIETY OF CIVIL ENGINEERS 
Jan. 18-19. Annual meeting at New York City Seey 
— Warren Hunt, 220 West 57th St., New York 
‘ity. 
ILLUMINATING ENGINEERING SOCIETY 
Jan. 20. Annual meeting at New York Cir Secy 
P. S. Millar, 29 West 39th St., New York ra 
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CANADIAN SOCIETY OF CIVIL ENGINEER Ata 
meeting of the mechanical section Nov. 10 in \‘ontreal, 
Mr. J. A. Shaw read a paper on “Power Plant Prae- 
tice.”’ 


BROOKLYN ENGINEERS CLUB.—At the regular 
meeting Nov. 10, Mr. James B. Van Vleck pre-ented a 
paper on “Engineering Work by the Bureau 0’ Sewers 
in Brooklyn Borough.” 


CENTRAL RAILWAY CLUB.—At the regular meeting 
in Buffalo, N. Y., Nov. 11, Mr. Dexter C. Buell, of 
Omaha, Neb., Vice-President of the Union Pacific R. R., 
presented a paper on ‘“‘The Educational Bureau of the 
Union Pacific R. R.” 


ENGINEERS’ SOCIETY OF PENNSYLVANIA.—The 
regular monthly meeting was held Nov. 14 at Harris- 
burg, Pa. Mr. E. W. Dodge, General Manager of the 
Norton Co., gave an illustrated lecture on ‘Grinding 
Wheels, Grinding Machinery and Grinding.” 


INTERNATIONAL ASSOCIATION OF REFRIGERA- 
TION.—At the second international congress of the re- 
frigerating industries, which was held in Vienna, Aus- 
tria, Oct. 9-12, it was decided to hold the third inter- 
national congress in the United States in 1913. Mr. J. 
F. Nickerson, 315 Dearborn St., Chicago, Ill., is Secre- 
tary of the American Association of Refrigeration, which 
{s allied with the international association. 


AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 
—The program for the third annual meeting in New 
York City Dec. 7-10 has been arranged as follows: 

Dec. 7. Morning session at Hotel Astor: Address of 
welcome by John Purroy Mitchel, President of the Board 
of Aldermen, New York City; transaction of business; 
“Report of Committee on Chemical Engineering Educa- 
tion,”’ F. W. Frerichs; ‘“‘Development of the Chemist as 
an Engineer,”’ Dr. F. W. Atkinson, President of the 
Brooklyn Polytechnic Institute; ‘“‘The Training for Chem- 
ical Engineers Which Meets the Requirements of Manu- 
facturers,’’ Prof. M. C. Whitaker, Columbia University; 
“The Fitzgibbons Boiler,’’ Jerome Alexander. fvening 
session at Columbia University: Address of welcome 
by Prof. M. T. Bogert; reply by the President of the 
Institute; ‘‘Manufacture of Hydrated Lime,’’ R. K. 
Meade; ‘‘The Evolution of Portland Cement Processes,” 
Charles F. McKenna (address of retiring president) 

Dec. 9. Morning session at Hotel Astor: ‘‘Manufac- 
ture of Lignite Briquettes,”” Henry S. Renaud; ‘“‘Bleach- 
ing Oils With Fuller’s Earth,’’ David Wesson; ‘‘Action 
of Fruit Juices on Metallic Containers,”’ Edward Gude- 
man; ‘Vacuum Distilling Apparatus,” Phillip B. Sadtler. 
Evening session, joint meeting with the New York sec- 
tion of the American Chemical Society at Chemists 
Club, 108 West 55th St.: “The Principles of Sewage 
Disposal,’”” Geo. C. Whipple; “Sewage Disposa! in Eu- 
rope,” Rudolph Hering; ‘Sewage Disposal in New York 
and Vicinity,”” Geo. A. Soper; “Sanitary Conditions ia 
Their Relation to Water Supplies in the Vicinity of 
New York,”’ Nicholas S. Hill, Jr.; ‘“‘The Unsoly«d Prob- 
lems of Sewage Disposal,’”’ Chas. E. A. Winslow 


Excursions will be made on the afternoon of Dec. 7, 
morning and afternoon of Dec. 8, afternoon of Dec. 9 
and on Dec. 10. Among the plants to be visi'e' are the 
Marx & Rawolle glycerine refinery in Bro} ya, the 
chamber acid plant of the Standard Oil Co. ai “ayonne 
N. J.; garbage destruction plant of the P ‘ough of 
Richmond, and the candle house and grease p>! of the 
Pratt works of the Standard Oil Co. at Bliss ''e, Long 
Island. The chemistry buildings and laborat of the 
College of the C&y of New York and of Col: »la Unt 
versity will also be visited. rads 








